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CLINIC OF DR WARFIELD T LONGCOPE 

PSESBVTERIAK HoSPHAL 


JAXmDICE FOLLOWING THE ADMINISTRATION OF 
ARSPHENAMIN 

This afternoon I 'wi^ to show you 3 patients, all of whom 
present evidence of a disease uhich has run a uniform course in 
each of the mdividuals Th^ present a problem which it will 
be uell worth our while to consider m some detail 

CASE I 

The first patient, C O , history No 48,557, a carpenter by 
trade, was admitted to the hospital December 31, 1920, com- 
plaining of jaundice, which he had had for twdve days Thopgh 

he was bom m Louisiana, he has hved m the nnrfTiCTn part of 
the Umted States for thirty-four years His work has not 
exposed hun to contact with any of the heavy mptals Until 
qmte recently he has been a very heavy drinker He has alwajrs 
been vigorous and healthy, thou^ m his youth he had pneu- 
monia and during the qiidemic last year influenza He 
haMng contracted any venereal riisMcp 

Five months ago he was admitted to flie hoqiital with the 
followmg qmptoms drowsmess, weakness, and diy-MUPss, -which 
had been mcreasmg over a penod of sis months The esamina- 
bon then showed very defimte drowsmess, some slowmg of the 
mental processes, but no other abnormalibes which could be 
detected m esaminabon of the nervous system The prostate 
was enlarged and the radial arteries were thi c ke ne d It was at 
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' first suspected that he mig^t have lethargic encephahbs, but a 
lumbar puncture disclosed a spinal flmd with 44 rails, a ++++ 
Wassermann reaction, and a paretic curve m the mllnirfai gold 
solution He was immediatdy given antisyphihtic treatment, 
and during his stay m the hospital received 13 grams of mercury 
bichlond mtramuscularly and a total of 4 95 grams of arsphen- 
amm mtravenously m eight doses Before he left the hospital 
he was given one mtraspmous treatment and was finally dis- 
diaiged April 24th greatly improved He was referred to the 
Out-patient Department for further treatment, and during the 
summer received seven mtravoious mjecbons of arsphenamm 
of 0 3 gram, making a total of 3 1 grams, and 3 grains of mercury 
sahcylate In all, then, he has had about 7 grams of neo-ars- 
phenamm and arsphenamm, the last dose being administered 
October 19, 1920 He did extraordmanly wdl, gamed 27 
pounds m weight, and up to his recent illness had returned, for 
all practical purposes, to normal health 

Nme days before he was admitted, when he felt qmte well, 
a barber told the patient that he was yellow Smce that tune 
the yellow color has steadily mcreased During this penod 
the patient’s appetite has been poor, he has had a bad taste m 
his mouth He vomited once, seven days after the onset of 
jaundice, and the stools have become hght m color He has 
had no fever, no dulls, and no abdominal pam 

The patient, as you see, is very deeply jaundiced and is of a 
dark ydlowish-green color The pupils react sluggishly to light, 
are equal but somewhat irregular Only a few teeth remam 
and there is pjmrrhea about them Examination of the chest 
shows no abnormahties The abdomen, as you may see m the 
ft pigastnc region, is somewhat protuberant, and on palpitation 
the entire epigastrium and almost the complete right side of the 
abdomen is ^ed by a smooth mass takmg the form of the 
hver, which has a palpable maigm and extends well bdow the 
iimhilinis and 13 cm below the costal margm m the n^t 
mammillary hne In this region there is a deep notch The 
ypiPMi IS not palpable, the Achilles’ jerks are both absent Dur- 
mg his stay m the hospital his temperature has vaned between. 
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98 2“ and 99 8" F , his pulse between 64 and 78, and bis reqoira- 
have been nonnal The blood count shows 75 per cent 



Fig 129 —Case I, shomng the extent of the liver enlangement on admis- 
sion to the hospital and the reduction m the size of the h^‘er shortly after 
admission 


hemoglobin, red blood-cdls 4,880,000, 7800 white blood-cdls, 
poltTnotphonuclears 73 per cent , lymphycytes 23 per cent , 
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basophils 2 per cent The unne has been dark, the specific 
gravity 1021, and it has shown faint traces of albumin and large 
quantities of bile 

Shortly after his admission it was noticed that the hver 
began to dimmish in size, and by January 3d, though the jaun- 
dice if anything, was deeper, the hver only reached 4i cm below 
the costal margmm the right mammillary hne (Fig 129) At this 
tune the stools were light greemsh m color, semiformed, and did 
not contain bile The blood Wassermann was +-j- ++ m both 
antigens, blood sugar 0 95 gram per hter, blood urea 0 25 gram 
per hter, the blood fat was 0 74 per cent , blood unc aad 2 2 mg 
per 100 c c , and blood cholesterol 0 2 per cent 

On January 4th a duodenal tube was passed and a ydlow, 
shghtly visad flmd returned m ^urts through the tube Exam- 
ination of this fluid ^owed that the protem, fat, and stanh- 
sphttmg ferments were present m normal concentration Though 
the flmd looked as though it contamed bile, reaction to Smith’s 
reagent was negative On the same day, however, estimation 
of the urobilm content of the stool showed that urobihn was 
present m 800 dilution umts — ^veiy small amounts On Jan- 
uary 13th gastnc mpression obtained by the senal method gave 
the following results 

One-bilf On One ud a lull Two 

toor tour touiu tom 

Free hydrochloric aad 0 30 24 28 

Total acid 20 50 04 48 

On January 15th, for the first tune, the stools were a hght 
brown, semiformed, and gave a reaction for bile 

»-Ray of the stomach has shown that it empties m six hours, 
that there is no deformity withm this organ or m the duodenum 
By January 20th the patient had defimtely unproved, the color 
of the skin had hg^tened, and the feces showed urobihn and 
urobilinogen m 13,000 dilution umts sc-Ray of the gall-bladder 
region did not show any shadows that snggested gall-stones 
Thou^ many of the features of this case suggest that the 
jnyndirft is due to temporary obstruction, there are others, such 
as the rapid decrease in the size of the hver during the period 
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of obstrucbon, whidi speak strongly against it. An}* perma- 
nent obstruction due to such causes as nevr growth can be ex- 
cluded, and we could only consider such causes as stone or 
catarrhal jaundice The association of this jaundice with ais- 
pTiwianim treatment is of such importance that it must be con- 
sidered senousl}' as the ebologic agent ^ 


This pahent, F J , histon* No 48,733, is a mamed woman 
thirty* } ears of age, who was adnutted to the hospital Januaij 
15, 1921, complainmg of indigestion, nausea, constqiation, and 
jaundice of about three weeks* durabon She is an Austrian 
who came to this counti^' ten 3 ears ago Her father died inanj' 
years ago at the age of twenty-ei^t of what was suspected to 
be tuberculosis, and she has one brother said to be insane She 
has been mamed eleimi jrears Her first child died of (hph- 
theiia at the age of two j-ears She has two daughters, five 
and seven vears of age, both ahve and wdl She has done 
housework and washmg and helped to support the family Until 
a few j-ears ago she was qmte healthy, though she had scarlet 
fei’er m duldhood and tj'phoid eight j-ears ago In the autumn 
of 1918 ^e had influenza Unbl the attack of influenza, except 
for the two pre>ious Alnesses ^e had been qmte health}'. 

lafluenza occurred m October, 1918, from which she re- 
covered slowl}', and finallj', in January, 1919, ^e ramt» to the 
Dispensary of the Fresbytenan Ho^tal complainmg of “dizzi- 
ness and headaches ” She was also nauseated and occasionalh* 
\ omited She complamed of rather vague pains in %'anou5 por- 
tions of her body which came on parbcularh' after her waAung 
She has not used alcohol 

In Januaij' 1919 the general examinabon showed some 
canes of the teeth but nothmg else of much signifirann* 'n^e 
blood-pressure was 120/75 She returned to the dispensary on 
se\eral occasions for treatment but did not seem to impro\e 

'Since this patient nas presented, he has steadil\ improved, and the 
hver IS diminishmg still further in size and the jaundice is iapidl\ deanng up 
At the same time bile is present m large quantities m the feces 
vot.4— 83 
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After several visits it was learned that she had contracted a 
pninaiy lesion from her husband three years previously, and a 
Wassermann reaction done May 24, 1920 showed ++++ m 
both alcohohc and cholesterm antigens !R\aTninntinn at this 
time failed to disclose any evidence of ozgamc disease, but slie 
was immediately placed on antisyphihtic treatment Between 
June 15th and October 7, 1920 ^e was given si\ mjections of 
sahcylate of mercury m 1-gram doses and arsphenamm mjections 
as follows July 8th, 0 2 gram, July ISth, 0 2 gram, July 22d, 
03 gram, September 2d, 03 giam, September 9th, 03 gram, 
September 23d, 0 3 gram, September 30th, 0 3 gram, October 
7th, 0 3 gram Durmg this period her headadies improved 

For four weeks previous to her admission to the hospital, 
on January 15, 1921, she had had anorexia, some epigastric 
pains, eructations of gas, and occasional sensations of nausea 
She was constipated and her bowels moved only by catharsis 
There was no vomitmg Eight days before admission she 
noticed that the skm of the chest appeared yellow, and this 
jaxmdice rapidly spread all over the body There has been very 
httle itchmg Weakness has appeared, some malaise, and the 
anorexia has mcreased The epigastnc pam has disappeared, 
and yesterday, for the first time, the patient vomited She has 
noticed recently that the stools have been white There has 
been no fever 

Physical Examination — ^As you can see by the chart, the 
temperature, pulse, and respuation on admission were normal 
and have remamed so during her stay m the hospital The 
temperature has ranged from 98 2” to 99 8^ F , and the pulse 
from 74 to 84 The respirations have vancd from 18 to 20 

The physical examination today shoivs practically the same 
condition as was found on admission The jaundice, as you can 
see, is of an intense grade and is deqi orange or greenish-yellow 
m color The patient appears somewhat undernourished, but 
IS perfectly comfortable and complams of no pam There are 
a few acne pustules over the chest and back The teeth are 
poor and some show cavities, while others are missing Exam- 
ination of the lungs and heart show no abnormalities The 
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blood'piessure is 105/65 The abdomen vanes much m its 
appearance On some days, particularly m the lower portion, 
there is tympanitic distention, and on others immediately after 
an fTiMTia or catharsis the abdomen is soft and rather flat At 
th ffB P times there is no resistance and the abdomen can be pal- 
pated with great ease Under these circumstances it is possible 
to fed a mass m the left hypochondnum, which presents a 
rounded edge, comes just below the costal margm, and takes the 
frnm of the spleen The maigm of the hver can readily be felt 
as a palpable, insensitive edge Below it, m the nuddavicular 
line, a rather firm, rounded mass, somewhat larger than an egg, 
can frequently be readily palpated, and as you can see today, 
when the hand is placed m the n^t lumbar region and pushed 
forward, a diadow is seen on deep respiration m the region near 
this mass The mass can be pushed forward, becoming super- 
ficial It IS not tender and there has been some dilute as to 
whether, at the ha^t of inspiration and at the tune when it 
descends lowest m the abdomen, it can be hdd after expnation 
m the same position Discussion has arisen as to whether this 
mass IS a dilated gall-bladder or a movable and palpable n^t 
kidn^ Further examination of the patient showed that the 
hemoglobm is 75 per cent , red blood-cells 5,200,000, white blood- 
cdls 11,200, polymorifiionudears 64 per cent , small mononu- 
deats 27 per cent , large mononudears and txansitionals 6 per 
cent, eosmophils 3 per cent The smear diows no ahnormal 
cdls 


The unne shows a specific gravity of 1015, is aad, greenidi 
}dlow, and albunun and ^ucose are absent Microscopically, 
there are no casts Large quantities of bile are present The 
stool IS pale gray, rather fluid, and to Smith’s reagent gives 
a negative test for bile Thou^ the unne contams large 

quantities of bile, on January 18th there was no uiobihn 
present 

"^e picture, therefore, so far presents the appearance of a 


- - . - aaa possiDiy ot tbe gaU-bladder, and presents 

aU the appearances of jaundice caused by obstruction to the 
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common bile-duct On January I8th the stools were e\ammed 
for urobilm and traces of this substance were found 

Formerly we were dependent largely upon the examination 
of the stools for information concemmg the potency of the 
bile-ducts and the secretion from the pancreas and from the 
hver, but now, by the use of the duodend tube and by lavage of 
the duodenum with magnesium sulphate, a tedmic first sug- 
gested by Dr Meltzer and recently practised by Dr Lyon, of 
Philadelphia, to produce relaxation of the sphmcter of the 
papilla of Vater, it is possible to obtam bile not only from the 
common duct, but from the gaU-bladder and hepatic ducts, and 
to identify the bile as coming bom these regions An attempt 
was therefore made to determmc whether by lavage of the 
duodenum with magnesium sulphate the obstruction could be 
temporarily relieved and by this method bile obtamed This 
test was made on January 22d The duodenal contents ob- 
tamed by lavage with magnesium sulphate was watery, alka- 
hne, and though defimtely tinged green, gave no test for bile 
with Smith’s reagent The appropriate tests, however, showed 
that this material contamed all of the pancreabc fimds m fairly 
high concentration After fiushmg the duodenum with mag- 
nesium sulphate a viscous fluid which was more deeply tmged 
with green came through the tube m several sqiarate gushes, but 
after eight or ten gushes began to flow very dowly Only a 
few cubic centimeters could be obtamed m a period of twenty 
miniitPB After the removal of the bile the duodenum was 
flushed with magnesium sulphate and the tube withdrawn 
None of t^his greemsh material gave positive tests for bile with 
Smith’s reagent But this test gives mformation only as regards 
the presence of bihrubm and not bihverdm, and it is possible 
that the latter and not the former was present in the material 
The stools obtained on January 22d, the day followmg the first 
lavage, and agam on January 26th, followmg a second duodenal 
lavage ivith magnesi um sulphate, appeared for the first tune 
brown, and though they gave no reaction with Smith’s reagent, 
on the 24th the dilution umts of urobilm had mcreased greatly, 
so that they numbered, accordmg to Dr Bauman, who has been 
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Studying this patient, 4800 On Januaiy 20th an »-ray of the 
gall-bladder region dio\» ed a shadow, according to Dr Imboden, 
tt iiirTi was bdow the hver and which suggested to him a large 
gall-bladder It seems obvious, therefore, that thou^ there 
ate many signs that suggest obstruction of the common duct, 
this cannot be complete, or m the first place the ferments 
of the pancreatic jmce m the duodenum seem normal in con- 
centration, which would be distmctly against obstruction at the 
papilla of Vater, and ei'en before duodenal lavage small qiian- 
tities of bile pigments did reach the duodenum 

After flushmg with magnesium sulphate the quantities of 
bile pigments were greatly mcreased and were sufiiaent to color 
the stools and to appear m readily measurable umts of urobihn 
m the feces 

CASE m 

This patient, C K , history No 48,797, age fifty-nme years, 
married, was sent mto the hospital for observation on account 
of an attack of jaundice which has been of somewhat long dura- 
tion and has lasted now for a penod of four months For the 
last two weeks he has had a dull persistent ache m the upper 
nght quadrant of the abdomen There is a history of tubercu- 
losis m the family His mother died of pulmonary tuberculosis 
at the age of thirtj-fiv'e yeaxs and two brothers Imv’e both died 
of the same disease at the ages of twenty-three and thirty-three 
Three sisters have likewise died, tno of tuberculosis, one at the 
age of twenty-three and the other at twenty-w ght Durmg the 
illnesses of his brothers and sisters this patient was liv ing m the 
same house He has been married thirteen jears, his wife is 
fifty-sev'en jears of age, and is not well, for ^e had a paralytic 
stroke twenty jears ago There have been no diildren antt no 
miscamages He has nev'er been very robust, thou^ the onlj* 
senous maladj from which he has suffered was a severe attack 
of rheumatic fev cr m 1889 and a milder attach m 1899 At the 
age of fifteen he had a vet} severe sore throat and smrp then he 
has been subject to mild sore throats For the last few years 
he has occasionally had palpitation and has on rare occasions 
I noticed a sh^t pam about the heart 
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In 1902 he contracted s}7lul]5 About seven yeans ago he 
was told that he had heart trouble Several months ago he 
went to the Vanderbilt Clinic for treatment and had there nmp 
mjecbons of arsphenamin These were admimstered at weddy 
mtervals between July 31st and September 15, 1920 The 
treatment was then discontmued on account of the pam m the 
upper nght quadrant of the abdomen About October 12th, he 
noticed jaundice, and following this for a short time he qient 
part of eadi day m bed The jaundice at first deepened and 
then gradually cleared, until at the present time, as you see it 
has almost disappeared 

The patient on admission looked well nourished and quite 
well preserved for fifty-mne years of age He walked mto the 
hospital The sderae and the skm showed a very shght degree 
of jaundice The pupils were irregular and unequal, the left 
being larger than the right, and they reacted neither to hght 
nor accommodation The ophthalmoscopic examination showed 
pulsatmg retinal vessels There was a distmct tremor of the 
hps and the voice was husliy In the neck there were marked 
arterial pulsations which could be seen Over the precordial 
area a visible and palpable heave was noted with a suggestion 
of a thnll at the base The cardiac impulse was seen and felt 
11^ cm horn the nudhne m the fifth ^ace On percussion the 
cardiac dulness was distinctly enlarged with a wide area of dul- 
ness m the first and second spaces, reaching at least 5 cm to 
the nght, and m the first space cm to the left, while m the 
second space it was 7 cm to the left On auscultation, loud 
systohc and diastohc murmurs were heard all over the cardiac 
area The pulse now is 84 and collapsing m quahty The 
blood-pressure is 190/58 Capillary pulses were seen m the 
fingers and pistol-shot sounds heard m the grom On rectal 
OTgnnmatiftn, the prostate was found enlarged The neuro- 
logic examination ^owed no further abnormahties of reflexes or 
cmeniim It was, however, suspected that there was not only 
^yphihtic aortitis, but aortic insuflSaency The blood Wasser- 
Tnann was -J"l- -f- + Lumbar puncture showed clear flmd with 
25 fftllg per culnc centimeter Globuhn +++, and both alco-. 
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holic and diolestenn Wassennann ++++ id quantities of 
from 2 to 0 2 c c of spinal flmd 

It IS obvious that we have m this patient again the subject 
of sj'pbihs with mvolvement of the aorta and the nervous sys- 
tem, the appearance of jaundice following a moderate source of 
mtravenous mjecbons of arsphenamm He differs from the 
other two cases ina«;Tniirfi as we see him during the recovery 
from his jaundice Neither the spleen nor the hv«: is palpable 
on examination The urme uas 1025, alkaline, rather dark, 
gln(y>sft and alhiiniiTi were absent, and the sediment consisted of 
amorphous phosphates 

Examination of the duodenal contents m this man showed a 
golden yellow flmd whidi contamed all the pancreatic ferments 
and bile After lax’age with 20 c c of 20 per cent sterile mag- 
nesium sulphate a rapid flow of yellow cloudy flmd was ob- 
tamed, whidi nas followed m two mmutes by dear yellow 
flmd 

The chesmistcj' of the blood was as follows Blood fat 0 80 
per cent , blood diolesterol, 0 22 p^ cent , blood unc aad, 2 6 
mgm per 100 c c , blood urea, 0 35 gram per hter, diowmg a 
normal proportion of these substances Smce admission to the 
hospital the patient has had no fever, his pulse has vaned 
between 70 and 80, and he has contmued to improve rapidly 
These 3 patients present a omdition whidi has not infre- 
quently been obser\ ed to follow the administration of arsphena- 
mm m sjphihtics and which forms one group representatl^'e of 
the untoward effects that arise during this form of treatment 
These bj -effects ate qmte numerous, but we are particularly 
mterested now m those where the hver itsdf is mvolved 

Do jou, Mr , know what other types of mUmoition 

may result from treatment by arsphenamm m sj’phihtic Hicmcp 
of the hver^ 

Student I beheve that m certam cases of syphilis of the 
liver, where the syphihhc lesion is qmte extensive, treatment 
b} arsphenamm is supposed, by the destruction of the qiiro- 
chetes, to allow of the hberation of to'nc substances which gn-e 
rise to serious symptoms 
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Dk Longcope Do you know how these reactions have been 
designated and where else th^ may occur? 

SitiDENT I beheve they have been termed Heixheuner re- 
actions and may show themselves espeaally by a return of the 
skm lesion or by symptoms referable particularly to the cranial 
nerves m cerebrospmal sypbihs 

Dr Longcorc Yes, the Herxheimer reaction rqiresents 
probably one type which is to be differentiated from the con- 
dition m the patients whom we have just seen Is there any- 
thing m the examination of these pabents that would make you 
hesitate to infer that the condihon is produced soldy 1^ the 
acbon of some toxic substance upon the hver cdls? 

Stodent Certainly the first and second pabents showed 
many of the features of an obstrucbve jaundice 

Dr Longoope Yes, though we know from the subsequent 
course whidi the jaundice has taken m these pabents that it 
has not been caused by a permanent or an irremediable ob- 
strucbon of the bile-ducts, yet it is extremely difBcult to eluni* 
nate a temporary obstrucbon as a cause of the condibon It 
would be desirable, however, before commg to any defimte con- 
clusion, for us to study to a certam extent the observabons 
that have already been made upon arsphenamm jaundice and 
to determme whether the pabents which we have just seen con- 
form to the descnpbons that have been given of this type of 
jaundice 

Before, however, discussmg this type of jaundice m detail, 
it might be well to consider m general the most important 
causes of jaimdice and their classificabon Into what general 
groups have cases of jaundice been usually divided? 

Sttoent First, jaundice due to obstrucbon, second, jaun- 
dice due to mfecbons or mtoxicabons, third, congenital jaundice 
Dr Longcope The divisions which you have given are 
generally recognized by most authors, and I have placed on the 
board this outime which you will see 
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TABLE I— CAUSES OF JAUNDICE 

I Obstrucbon 

II T.,t»rHnne and intcmcations (mth and mthout changes in the hver) 

(a) Pneumonia Streptococcus infections, malana, etc. Cardiac dis- 
ease (duomc passive congestion) 

(h) Infections of hver 

1 Spuochetoses 

Ydlon fever ^.eptospira icteroides) 

Acute infectious jaundice (Spirochsta ictohaemotrhagica) 
Syphihs (Spmxdueta paUida) 

2 Due to other oiganisms (diolangitis due to Bacillus coli, etc ) 
(e) Intoacations or infecbons of unknoRn origin 

Acute V dloT atrophv 
Epidemic jaundice 

(d) Chenu^ poisons of knonm ongm (causmg necrosis of hver) 
Phosphorus 

Chloroform 

Arsema 

Toluenediamin 

Tetrachlond of ethane tetrachlorethane (“dope” vaterproofing 
aSropIanes) 

Trimtrotoluol (TNT) 

(e) Snake venom 

Dmitrobenzene, picnc aad (used in 
manufacture of explosives) 

Arsemuretted hjdro^ 

Parowsmal hemoglobmuna 
Blood transfusions 
III Congenital 

Hemolytic icterus 
Congemtal icterus of newborn 


Associated with marked 
blood destruction 


The obstructl^e jaundice we need not consider at the pres- 
ent moment Though the so-called congemtal jaundice is 
usuallj’ placed m a separate group, some of these cases have the 
characteristics of those tabulated imder the jaundice p rirdiifTd 
l^' infections and mtotications, namdy, those listed m Gioiro 

n 

Let us concentrate upon the second group, namdy, jaundice 
due to infections and mtoacations As Willcov (T-anfet, 1919, 
Vol I, page 869) has recently pomted out, jaundice m this 
second group may or may not be assoaated on the one han*! 
with destructne changes m the hver, or on the other with de- 
struction of the red blood-cells (hematohepatogenous) As j-ou 
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may see, I have divided the jaundice produced by mfprhnp s 
and mtoxications in a somewhat arbittaiy manner mto (a) 
general bacterial or protozoal infections, su(^ as pi^Mimnnm and 
malana, etc , and as a subdivision the jaundice of rurrhar (]js. 
ease which, though dependent upon destruction of the hver 
cells, IS often associated with streptococcus infections, unHfr 
(b) the group of highly mterestmg spirodietal mfections, two 
of which are so characteristically accompamed by jaundice, 
under (0) the mtozication and infections of unknown ongm, and 
under (d) the chemical poisons which produce m a large pro- 
portion of instances destruction of hver tissue, but some of whidi 
may also cau% a hemolysis of blood cdls, and under (a) are 
those mtoxications which produce, par excellence, the destruc- 
tion of red blood-cells and are fundamentally hemolytic m 
nature 

Infoimation concenung the toxic action of many of the 
chemicals grouped under d and e has come about through the 
use of such chemicals dunng the manufacture of eiqilosives and 
mumtions dunng the war Some of the most recent mfonna- 
tion concerning the action of these substances can be obtamed 
from Colonel Willcox’s artide 

The subgroups m this list which mteiest us particularly are 
the spirochetal infections of the hver and the chemical poison- 
ings which are associated with necrosis of the hver, for m the 
/•ncp-g which I have presented to you there are at least two 
features to be considered First, late syphihtic infection, and 
the other, the use of arsemc Dunng what stages of the disease 
may jaundice occur m sj^phihs? 

Student I believe that it is observed dunng the flond 
of the disease Second, as an acute necrotic hepatitis, 
and third, as a result of compression of the bile-ducts by gum- 
mata or an ex tensiv e syphihtic cirrhosis 

Dr Longcore The last of these possibihties does not 
probably come mto consideration today, and we are particularly 
mterested m those types of jaundice which are unassoaated 
with the ordinary forms of duct obstruction Recently this 
entire subject of jaundice m syphilis has been discussed by 
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Scott and Pearson in the Amencan Journal of Sj-philis, 1919, 
Vol m, page 628, and they divide the jaundice of sj-phihs 
which IS not produced by obstruction mto three Ij-pes (o) 
Jaundice due to diffuse sj-phihtic hepatitis, (6) jaundice accom- 
panying a diffuse sjrphihtic hepatitis m which the simptoms 
are to be ascnbed to the destructive action by the first mjecbons 
of arsemcal prqiaratioiis upon the qiirodietes, namelj*, a 
jaundice possibly appearing as the result of the Herxheimer 
reaction, to which you have already referred, and (c) the early 
and late nrsp-niral jaundice to which th^* think those cases of 
syphilis are particularly susceptible m which the hv er is already 
infected bj the Spirochsta palhda 

Conceniing the cause of this latta type of jaundice there has 
been mudi discussion, which is set forth m this article of Scott 
and Pearson, for some obsenem have held that the jatmdice, 
after repeated administration of arsphenamm, is dependent 
largely upon the action of the substance upon the spirochetes 
infecting the hver, while others ascnbe it entirely' to arsemcal 
poisomng These represent the extreme pomts of view, while 
many' observ ers, sudb as Scott and Pearson, take an mtermediate 
groimd and consider that both factors are operative 

Recently' this entire subject has been discussed qmte ex- 
tensively m several articles, and the information derived from 
reports of isolated cases of jaundice following arsphenamm 
treatment has been amplified by observ ations upon much longer 
senes of cases This useful paper of L W Hamson m the 
Quarterly Journal of Medicme, 1917, Vol X, page 291, gives an 
excellent summary of the untouard effects which have been 
observ ed after the use of arsphenamm, and he descnbes jaundice 
as occumng m 0 6 per cent of the cases which he has treated 
His expenence is very large and comprises 10,000 cases under 
treatment by salvarsan and mercury He descnbes the condi- 
tion very briefly as simulatmg obstructive jaundice awij states 
that m one case which had died with an extensive derma- 
titis the hver showed no changes but that the common duct 
where it entered the duodenum was inflamed and obstructed 
He, as well as all other observers, has noted that the jaundice 
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occurs almost exdusivdy m those patients that have had re- 
peated mjections In a more recent artide m the Arduves of 
Internal Medicme for 1920, Vol 26, page 521, which was pub- 
hdied November 15th, Stokes, Ruddeman, and Lemon discuss 
this entire question of jaundice during sjrphihtic treatment and 
Its possible relationship to infectious jaun^ce Th^ state that 
from August, 1916 to July, 1920 5200 patients were treated by 
ax^henamm at the Mayo Climc, and d uring this period 70 
cases of jaimdice, exdudmg those defimtdy aggnnaffiH with 
caranoma of the hver, ham been observed Th^ also quote 
Meunw^y’s experiences, who reports among 225,780 mjecbons 
of argihenamin, neo-ar^henamm, and ar^henamm sodium that 
jaundice occurred once m each 2000 mjecbons of arsphenanun, 
or 0 89 per cent , and once m 6000 mjecbons of neo-ar^henamm 
You can see by these dgures that the condibon is not veiy 
rare, and smce a number of fatal cases have been reported, it 
has a veiy important significance Apparently there is no way 
at the present time of foreteUing whether or not jaundice is 
hkdy to occur after treatment, nor is it possible to deteimme at 
what time the jaundice may occur after the senes of beatments 
has been completed You will note that m 3 of these cases a 
considerable time elapsed after the last admimstrabon of ars- 
phenamm and the appearance of jaundice, and this has been 
noted not infrequently m the r^orted cases In many instances 
the jaundice does not appear for several weeks after the ad- 
TTiinis t.ra.taon of the last dose of arsphenamin 

The cases which you have seen present m many ways very 
good lUustrabons of this condibon which frequently runs its 
course over penods of weeks, accompamed by few symptoms 
except for the jaimdice There may or may not be m the early 
stages enlargement of the liver, and the condibon observed m 
the carpenter, fifty-five years old, m whidi the hver on ad- 
mission was of enormous size and rapidly diminished, is un- 
doubtedly Tinnsnal One feature which presented itself m 2 of 
tTiasp cases is the great dinunubon of bile-pigments m the feces, 
and tjinngh this has been observed, it is of unusual occurrence, 
flTi d , as a rule, the feces throughout the course of the disease 
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rnwfgiTi large quantities of bile-pigments The blood chenustiy 
of patients has not sho\m any remarkable alterations 
except for the presence of bile-p^ents m the plasma Bailey 
and McKay (Archives of Internal Medidne, 1920, Vol 25, 
p agq 628), in thdr studj- of a senes of such cases which came 
under their observation m No 16, Canadian General Hospital, 
at Oipmgton, Kent, state that the blood unc aad and the 
blood sugar of these patients is normal, but that the blood urea 
IS slightly derated The high urea values, th^* think, may be 
account^ for by the increased protem consumption of their 
patients for long penods previous to their examinations 

In the fatal cases death apparently takes place with much 
the same symptoms as are obsm'ed in acute ydlow atroidiy 
The pathology of this condition has been descnbed now m qmte 
a number of fatal cas^ but smce the pathologic picture seems 
to vat} somewhat we have not as yet anything like complete 
information concenung this important part of the study In 
most of the single reports more or less extensive destruction of 
the hier cells has been descnbed but perhaps one of the most 
complete studies is that made by H M Turnbull, of the Lon- 
don Ho^ital, uhose report upon the examination of tissues 
from 8 cas^ of death followmg mjections of salvarsan appeared 
m the 55th Speaal Report Senes of the Medical Research Com- 
imttee for 1920 He states that the hver m all cases was the 
seat of a destructiie lesion which was remarkably uniform m 
the different cases The centers of the lobules seem to hav'e 
been most vulnerable There is degeneration and necrods of 
some cells, with fatty deposits m other cdls Where the ne- 
crosis has been most rapid (usually about the center of the 
lobule) the fat is least prominent, while it is greatest m the 
cells whidi survive the longest Thus, the fatty cdls are more 
hkdj to be found about the ma^ms of the lobules jn the 
center, uhere the necrosis proceeds most rapidly In some 
instances there is to be seen fibroblastic proliferation about the 
portal qrstem or central v ems Li these regions rollnlgr mfiitta- 
tion IS present and of an earlj type, containmg many leukoq-tes 
In some cases where the necrosis and degeneration have ad- 
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vaxtced further in one region than another, regeneration of hver 
cells was observed In none of these cases were there 
or spirochetes found No accumulation of bile-pigments were 
found m the sections of the hver In one other organ, namdy, 
the kidney, there is quite extensive fatty degeneration whid 
affects as well the heart musde Cholangitis was frequent and 
hemorrhages mto the mtestmes and mto the tubules of the 
kidneys occurred m some instances Turnbull concludes that 
the pathologic alterations which he observed m these cases and 
which are wdl illustrated m these plates that I will project upon 
the screen are not those which are ordinarily met with m mfec' 
btons of the hver by qiirochetes, but bear a strong resemblance 
to those changes which have been attributed to exogenous 
poisons Though thqr resemble somewhat the pathologic le* 
sions produced by phosphorus poison, th^ smiulate muih more 
closely the changes observed after poisoning by timitrotoluol 
and tetrachlorethane 

From the pathologic picture, therefore, one is mdmed to 
uphold the view that the jaundice m these cases is the direct 
result of arsemcal poisoning So far, however, accordmg to 
Bailey and McEUiy, arsemc has not been found m the urme of 
these patients, and Lynch and Hoge, who have reported m the 
Journal of the Amencan Medical Associatian, 1919, Vol 73, 
page 1687, 3 cases of this type of poisoning; 1 of whidi was 
fatal, confirm this observation, and state that even m the tissue 
of the fatal case which was subjected to vanous tests, arsemc 
could not be demonstrated They pomt to the fact that the 
stools may be pasty or of hght color, and give a negative test 
for bile 

At the present moment, therefore, we cannot be absolutely 
certam that arsemc is the cause of the necrosis, though there 
seems to be considerable evidence which pomts m this duec- 
tion 

Before refenmg for a momoit to one important question m 
the prevention and therapy of these conditions, I may refer 
again to the difficulty of diagnosis nhich may arise, and reuund 
jrou that Stokes, Ruddeman, and Lemon seemed to fed quite 
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definitdy that the recent frequent occurrence of jaundice follow- 
ing ar^henamin at Rochester is due to the fact that many of 
these patients suffered from an intercurrent disease which was 
entirely unassoaated with eithor ^hihs or the mode of treat- 
ment Thej' call attention to the fact that during the penod 
m which jaundice mcreased m instance among the patients 
recei\'mg arsphenamm there was m that region a sufficient 
number of cases of jaundice among non-^'phihtics and un- 
treated mdividuals to constitute an epidemic, and th^*^ con- 
clude that man> of their patients were suffenng from an epi- 
demic form of jaundice and not the tj'pe whidi thej* recogpuze 
as mcidental m a certam number of cases, to arqihenamm 
treatment 

There is one other pomt whicdi I desire to brmg forward, 
namdy, the possible prevention of this condition durmg ars- 
phenamm treatment It has been shown by Opie and Alford, 
Journal of the Amencan Medical Association, 1914, Vol 62, 
page 29S, that the hver of animals is least hkdy to be damaged 
by chloroform and phosphorus if the chet is high m carbohy- 
drates, while Graham (Journal of Espenmental Medicme, 1915, 
Vol 21, page 183} has demonstrated that m dogs the resistance 
of the h\er to chloroform is proportional to the amount of 
glj cogen m that organ In more recent experiments Da^ 1 s and 
WHupple (m the Archnes of Internal Medicme, 1919, Vol 23, 
page 612) m\estigated this subject still further, and frcnn experi- 
ments on dogs poisoned by chloroform ha\e concluded that m 
star\ atioi; injurj to the h^ er is to be expected Sugar and d ie t s 
nch m carbohydrates fed m the days preceding rWornfarm 
anesthesia exert a marked protectne action against h^’er mjury 
Thus a diet of skimmed milk alone is highly protectixe and a 
diet of bread and skimmed milk or any food nch m carbo- 
hydratc giv» the largest hier repair whereas fat diets do not 
aid m the hver repair 

W’c haxe therefore, m the patients that you have seen re- 
duced the fat of the chet to a rmnimuTn and hax-e pl^red thpm 
on a relam elj high carbohydrate mtake Whether this has 
had any influence on the course of the affection or not it is 
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difficult to say, but at least in the 2 patients whom we have 
seen early m their disease the course has been generally mild 
and the recovery comparatively rapid 

In summaiy, therefore, I think we are justified m stating 
that these patients present many of the characteristics of 
jaundice m syphilis foUowmg arsphenamm mtoxication, and 
though there are certain features whidi may be raised as aigU' 
ment agamst this diagnosis, still the study of this condition has 
not yet been so fully completed that the shght irrsgulanties 
justify us m changing our opmions concerning them It has 
not been possible to add anjrthmg further to the important 
subject of the exact etiology, and we must still be left m doubt 
as to whether the condition is produced entirely by arsemcal 
poisoning or by the combmed action of arsemc and its effect 
upon the syphilitic hver There seems, however, to be suffiaent 
evidence to conclude for the present that the arsemc mtoxica' 
tion is an important feature, and we have therefore instituted 
the only treatment which may theoretically be of benefit, 
namely, a high carbohydrate diet, and which, if it has not re- 
sulted m cure, at least has been accompanied by improvement 
m 2 of these cases 
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THE FDHCTIOITAL ACTIVITT OP THE HEART. METHOD 
OF CLASSmCATION 

This afternoon, gentlemen, I \nsih to dnect j'our attention 
to the subject of the dasstficaUon of patients inth heart disease 
Hitherto most of your tune spent in the examination of the 
heart has been given over to a study of the ana tomic conditions 
You ha^'e perfected xoursdves m the se\*eral methods which 
have for their object Uie detecbon of abnoimahties m the vah es 
of the heart, so that j-ou are able to sa}' with a good deal of 
assurance as to whether the mitral or the aortic or the tncuspid 
valves are or ate not anatomically perfect, and if imperfect, you 
can usually determme whether the anatomic changes form an 
obstruction to the blood-stream or permit the blood to leak 
backward m a direction opposite to the normal You can detect 
changes m the pencardium and are able to state m one case that 
tins sac IS bulgu^ with fluid, m another that its cavity' is ob- 
hterated and its walls ^ued together by adhesions 

While these anatomic facts are of importance to the rfminan 
th^' are so only to the degree m which they effect the work of 
the heart, or in which they may in the future be expected to 
affect Its woik 

The subject to which I ^eaaUy widi to mvite your at te ntion 
is ibs fanchonal admty of the heart, that is to say, What is the 
work whidi the heart performs and how does it perform it^ 
Before we can mtdhgently consider abnormahties of heart 
function we must, for the sake of comparison, formulate stand- 
ards based on the normal heart We maj' therefore inquire. 
What is the function of the normal hearts What is the work 
we may expect the normal heart to do^ 
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The function of the heart is to main tain an adequate cncu- 
lation m all of the oigans of the body A suffiaent quantity of 
blood must be supphed to eadi organ so that eveiywhere the 
tissue respiration may be satisfactorily performed The heart 
must act as an effiaent pump which keeps the blood effectively 
movmg through the vessels of the greater and lesser arcmts It 
IS the great motor power which, supplemented by other agenaes 
(e g, musde contractions, valves of the veins, respiratory 
movements of the chest, etc), ke^ the blood cux:ulating so 
that all parts of the organism may receive a suffiaent supply 
The circulation must be adequate not only for penods when 
the organs are relatively mactive but also for penods when 
under stress they are called upon to mcrease then activities to 
a high degree When the body is at rest the normal heart 
hberates only a small portion of the force of which it is capable, 
the power which is available under conditions of bodily activity 
IS known as the "reserve for(» ** This factor of safety is very 
considerable Lowy has estimated that the reserve force of the 
heart enables it to perform thirteen times the amount of work 
which IS demanded of it when the body is at rest A moderate 
mcrease of bodily work calls for a quadrupling of the work of 
the heart, but a normal heart will readily perform this task year 
after yeax if its work is alternated with prefer mtervals of rest 
For practical purposes it is extremely useful to employ some 
method of classification which takes mto consideration both the 
anatomic condition and functional capaaty of the heart 

1 have placed on the blackboard the classification which is 
at present used m this dime 

CLASSIFICATION OF HEART DISEASE 
Class I — Orgamc heart disease — ^whidi has never given 
symptoms of cardiac msuffiaency 

ningg n — Orgamc heart disease — ^^ith symptoms of cardiac 
msuffiaenejT m the past, none at the present time 

niggg TTT — Orgamc heart disease — ^with symptoms, at the 
time of e\amuiation, of cardiac msuffiaency followmg ordmary 
exertion 
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Cl a s s IV — ^Possible heart disease— presentmg abnormal 
physical the nature of 'whidi leads ns to bdieve that they 
are not due to orgamc changes m the heart 

Class V— Potential heart disease— those m whom there is 
no evidence that the heart is damaged, but who are suffering 
from any infectious condition which maj' be accompamed by a 
tin ^pacptl heart, c g , qrphihs, rheumatism, tonsilhtis, diorea, etc 
This classification was adopted several years ago by the 
Associated Cardiac dimes of New York City It is not a per- 
fect one It IS difficult to arrange one smted to all tastes It 
is, howe\ec, sample, workable, and has the advantage of making 
the gioupmg of cases uniform m a large number of institutions 
The classification has received the endorsement of the Asso- 
ciation for the Prevention and Rehef of Heart Diseases and I 
commend it to you for every-day use Some day you may be 
m the position to pomt out a better method of grouping, but the 
best way to prepare joursdf for this is to use this classification 
and thus discoi er its possible defects 

I wn^ to present for your conaderation today a rather 
large number of patients for one session I do this for the reason 
that I want >ou to fix j'our attention on the great vanation m 
the functional capaabes of these hearts and to compare tliem 
one with another, so that the object of a groupmg made on the 
basis of this dassificabon ma} be clear As we proceed I tTimlr 
It will become evident to jou that our advice to the pabent as 
to his methods of hvmg and the kmd of occupabon which he 
^ould select is m a large measure determmed the funcbonal 
capaat} of the heart, this dassificabon helps us m that it mdi- 
cates the capaatj of a group of mdividuals 

In order to brmg before you so many pabents it will be 
necessari to abbreMate their histones, but I sfiall try to give 
jou the important pomts m each one, omitbng details havn^ 
no direct bearmg on the quesbon at present under considerabon 
Case I— Mitral Stenosis No Cardiac Insufficiency.— The 
first pabent who is presented today is a lawyer thirty-two jears 
of age who came to see me last week and has kmdly volunteered 
to come before jou today He came complaining that he had 
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been refused as an acceptable nsk by a bfe msumnee company 
ten days previously on account of a valvular defect of the heart, 
he had never been aware of anything abnormal and could not 
bdieve that any thmg ivas wrong ivith his heart 

He says that he has never been ill but once m bis life, an 
attadc of severe dysentery ten years ago, the acute symptoms 
lasted two weeks and were followed by jaundice, but he com- 
pletely recovered, and smee then has been perfectly well He 
has never had rheumatism, gonorrhea, syphihs, or any other 
mfection He uses alcohol and tobacco m moderate amounts , 
never to excess He has always been very athletic, m his col- 
lege dajrs he played football on the Varsity toam and was a 
“^ot-putter” of some repute He has always been fond of 
wresthng and bovuig and has followed these forms of exeiase 
up to the present tune Less than a month ago he fought an 
exhibition match of £ve rounds with a well-known pugilist 

He has never been conscious of his heart, he has never been 
unduly short of breath, has had no cou^, no symptoms referable 
to the digestive or gemtro-umary tracts, no edema 

I will ask two of you to make a bnef physical exammation 
to corroborate my fndings 

He IS a well-put-up man of good color Pulse of good vol- 
ume and quahfy, regular, no thickening of the artenal walls 
Heart-apex palpable m the fifth ^ace at the midclaviculax hne, 
here there is felt a short fine thnll which precedes the apex- 
thrust, which IS sharp and tappmg On percussion there is no 
evidence of enlargement of the heart On auscultation there is 
heard at the ape\ a short presystohe rumble termmating m a 
snapping first sound The second sounds at the base are both 
distmct, the second pulmomc is very loud and accentuated 
The heart rate is 68 Blood-pressure, systohe 130 mm Hg , 
diastohc, 85 mm Ilg The remomder of the phjrsicol examina- 
tion shows nothmg abnormal At my office a few days ago I 
put hun through a senes of pretty hvely exercises He showed 
no shortness of breath, no change m color, no distress The 
heart mereased m rate to 110, but returned to 70 after two 
mmutes’ rest, immediately after exerase the presystohe thnll 
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and rumble were mcreased m intensity It is dear that this 
TYiflTi has a mitral stenosis, and it is equally dear that he has no 
cardiac insufiBciency He still has a large reserve Since he 
diows evidence of orgamc disease of the heart without any 
functional mcapadtj’’ we must assign him to Class I He was 
justly refused a life insurance pohcy bj* a company which ac- 
cepts no one with defimte orgamc disease of the heart, and 3 'et 
if he follows advice he bids fair to outlive his e:q)ectancy. 

You notice that this patient has an unusually slow pulse for 
one showing a wdl-marked mitral stenosis 1 bdieve this is 
one reason that accounts for the contmued effiaency of the 
heart imder the strains to which he has subjected it 

We commonly tbinb of the heart as an “unresting” organ, 
but this dew is quite an improper one The heart works during 
sj'stole and rests during diastole In a normal heart, beatmg 
at a rate of 70, the cardiac Q'de occupies 0862 second In 
such a heart Edgren has estimated that the duration of systole 
is 0 379 second, diastole 0 483 second, and that the time occupied 
by diastole in a twenty-four-hour penod is, therefore, over 
thirteen hours In the accdeiated heart the ^ortenmg of the 
cyde is almost entirely at the expense of the diastole penod, 
the length of s> stole remaimng practically unchanged hi a 
heart beatmg per minute the total time occupied b}' diastole 
in tnenty-four hours is reduced to less than four hours It is, 
therefore, quite endent that a reasonable heart rate must be an 
important factor m preserving its efficiency 

We shall advise this man to give up his more strenuous 
forms of everose, but not to lead a sedentary life, he sbmiW 
take moderate exercise regularly, hve a dean, hygiemc life, and 
a\oid mfecbons I think he would be playmg more safdy to 
cut out the use of alcohol and tobacco altogether There is 
no drug that will hdp his present condition 

Case n — Aortic bisuffiaen^ Aoncalar Fibnllation No 
Cardiac Insuffiaency at the Present Tune —This }*ooiig woman 
IS thirty -SIS years of age, single, and supports hersdf by sewing 
When she first came to the ho^tal two years ago she tdd us 
that when die was d^teen years of age she had a sei'ere attack 
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of rheumatic fever, after bemg m bed with severely inflamed 
jomts of both legs and both arms for four weeks i^e a 
complete recovery At that time she said that her heart 
was not affected Following this she was perfectly wdl until 
she was thirt} , then she had another attack of severe rheuma- 
tism quite sunilar to the first one After she had recoi'ered 
from the acute symptoms of her second attack her physiaon 
told her that she had valvular disease of the heart However, 
she paid very httle attention to this and for some tune felt 
perfectly wdl At that time she was working as a stock derk 
m a large dry goods estabhshment, this mvolved considerable 
lifting, her hours were long and die was on her feet all day She 
said that she felt well and able to work and had no shortness of 
breath or other symptoms referable to her heart until about two 
months before her admission to the hospital At that time she 
was greatly annoyed and somewhat alarmed by what she called 
''palpitation of the heart” This consisted of a tumultuous 
action of the heart of which she was uncomfortably consaous 
Soon after this she began to be short of breath, and on going to 
her home, which was on the fourth floor, die was obliged to stop 
at the top of each flight of stairs to recover her breath Soon 
after this she sought admission to the ho^ital on account of an 
attack of "bronchitis,” this consisted of a fedmg of constnction 
m the chest, cough, and a frothy mucus e^ectoration In 
passu^ I want to call your attention to this group of symptoms 
of which so many cardiac patients complam and which they 
desigante as “attacks of bronchitis,” which are, m reahty, not 
inflammatory m origin, but are due to chrome passive con- 
gestion Tim IS a pomt of considerable practical importance 
smre these “attacks” are not at all affected by therapeutic 
measures smtable to reheve an inflammatory condition of the 
bronchial tubes, but are promptly abolished by securing a 
better curculation m the lungs 

To return to our patient At the tune of her admission to 
the ho^ital two years ago die was moderately dyqmeic, bps 
somewhat blue, all over her lungs were heard coarse moist rkles, 
most numerous at the bmes, the abdomen was distended and 
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moderatdv t 3 mpamtic, there -was shght pitting edema of both 
shins The pulse-iate was 108, of fair \olume, and Comgan m 
type, it showed complete irregulanty m force and time The 
heart \sas defimtely enlarged to the left, there nere heard a 
systohc murmur at the apes and to the left as far as the mid- 
asiUary also a diastohc murmur with masunum mtensity 
m the third left q>ace near the sternum, and audible m the 
second space on both sides of the sternum and as far down as 
the pngfnnn cartilage The rate was 140 and was completely 
irregular The sounds were of fan but variable quahly Her 
electrocardiogram (Fig 130) shows what j'ou already have sur- 
mised, a condition of auncular fibrillation The urme had a 



Fig 130 — Case II Auncular fibnllation Under satisfactory digital- 
ization Rate 68 Note complete iiregulantv, absence of P waie, ff = 
auncular fibnllaiy yiaws Time intervals = 0 04 second 


specific gravity of 1022 and contamed a heavy trace of albumm 
and a few h^ahne casts The diagnosis was chrome cardiac 
valvular disease of rheumatic ongm, aortic insufiiaency, nutral 
insuffiiceuQ', auncular fibrillation, dilatation and hypertrophy 
of the heart, cardiac msuffiaeniy, passive congestion of the 
lungs and kidneys At that tune she was apprppnatdy as- 
signed to Class m, 1 e , “orgamc heart disease with symptoms 
of cardiac insuffiaency ” She was put to bed, gi\en a hght 
sunple diet, with flmds restneted to an mtake of 1500 c c daily, 
and effective doses of digitalis were administered She began to 
improve at once, at the end of ten daj-s a count showed a raHml 
of 68 and a heart rate of 68, the pulse defiat had entirely dis- 
appeared The lungs were dear, the abdomen flat and soft. 
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there was no edema of the legs, the unne was norwal Except 
for the slowing, the ph^cal signs of the heart showed prac- 
tically no change She was gradually allowed to mciease her 
activities, and m six weeks appeared as she is today 

As examine her now you find the nnatnTmc- conHifaim of 
her heart about as I have described it, the size, munnurs, and 
complete inegulanty are still present The rate is 73, and there 
IS no pulse defiat There are, however, no evidences of cardiac 
msuffiaency, and when we question her we find that she is able 
to do her work as a seamstress, walk, dimb stairs, and cany on 
her activities without symptoms of discomfort Her heart is 
domg the work necessary for her present mode of life, and today 
we may place her m Gass H She must always avoid excessive 
physical exertion, her change of occupation has been an im- 
portant factor m her present condition of health Emotional 
stress should be shunned, as this will tend to accelerate the 
heart and add an additional tax which she can ill afford She 
must avoid exposure to vret and cold and keep her general 
health as perfect as possible, so that she may be able to resist 
another attack of rheumatism and other forms of mfectaon 
Smce leaving the ho^ital she has taken each day a dose of the 
tmcture of digitalis She must continue this for the rest of her 
life, at present she is taking 20 minims a day, ^e ^oiild be 
seen by a physician once m six weeks and the amount of the 
drug adjusted to her needs, the best guide beu^ the heart rate, 
which ^ould be kept about 70 Her present weight is 134 
pounds, this is normal for her height, and her diet should be 
so regulated that ^ may keep as near this figure as possible 
Case HI — Chrome Myocarditis Cardiac XasiifBaenqr at 
the Present Tune — The next patient who will be presented is 
from the hoi^ital wards He is a man seventy-two 3 rears old, a 
widower, and has been a canvasser, work which required him 
to be on his feet much of the time and to climb a great many 
stairs As a 3 roung man he acquired a gonorrheal infection 
which was followed by stneture, and later contracted syphilis 
In bis younger days he was a heavy beer dnnker, taking as many 
as thnrty or forty beers daily, also whidey occasionally He has 
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drunk ^ery little alcohol for the past Sac j'ears He does not 
use tobacco Ten years ago he had a glycosuria which nas 
treated for one 3 ear and then entirely deared up 

Except for the aboA-e he has fdt m excellent health until 
about four months ago, when he began to get short of breath on 
This gradually maeased, and for the past fii'e we^ 
he has been orthopneic He stopped Aiork on account of the 
djspnea six we^ ago He sleeps A*eiy poorly Three we^ 
ago his legs began to suell He has gained 12 pounds m the 
past three iveeiks He has had no pa^tation, no precordial 
paiTij no headaches, no dizzmess, no gastro-mtestinal symptoms 
He has to get up at m^t to pass his urme He thinks the 
amount of unne has been rather scanty of late 

On examination we find an old gentleman whose tissues are 
all very flabby, propped up on piUons, he looks chromcally lU, 
somewhat dyspneic, and modeiatdy cy'anotic Oxer the n^t 
lung postenorly there is eAxdence of a small amount of flmd m 
the pleural caATty There are a fen scattered, coarse rSles 
OA’cr the temamder of the lungs I haA e marked out an outline 
of the heart as it is made out on percussion You nill notice 
that It is somenhat enlarged to the left, the apex impulse is 
not palpable, heart sounds at the apex are A-eiy feeble, and 
here there 15 heard a soft blowmg ^'stohc murmur At the 
apex IS heard a gallopmg rh}thm which is produced by a re- 
duphcation of the second sound The heart is regular, rate 80 
Blood-pressure sjstohc, 136 mm Hg , diastohc, 70 mm Hg 
Abdomen soft no tenderness, no abnormal masses, no signs of 
flmd Lner and spleen not felt There is marked edema of 
the legs The unne is of Ion specific graxily, contains a trace 
of albumm, a fen casts, no sugar Gilond output is nnmial 
Blood urea 0 43 gram per hter Phthalem output 31 per cent 
m a penod of tno hours 

The electrocardiogram nhich I will show 3 mu (Figs 131- 
133) presents a number of pomts of mterest The rhythm is 
res'^lar Ihe P-R. mteiA’al, that is, the time from the beginning 
of the auncular actiA-ity to the begmmng of the xentncular 
actmty, measiuns 0 23 second The duration m this penod 
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should not exceed 0 2 second, therefore m this case we have a 
delay m the tune of conduction from the auncle to the ven- 
tnde, mdicatmg a pathologic change m the bundle of His 



rig M2 



Fig m 

Tigs 131-133 — Case III Dehycd conduction Arborization block 
Note P R intcix al = 0 24 second R wave is of moderate height and limbs of 
wave are widel} separated and notched 

You Mill also notice that tlic complexes representmg ^ent^cular 
activity marked R and T are quite abnormal in outhne (com- 
pare Figs 130 and 132) The R wave is of verj' moderate 
height and there is an abnormally wide period betneen its 
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beguming and tennination, 'which measures 0 16 second, instead 
of being sharp sudden deflection, it is slow, notched, and of 
onlj moderate heij^t Such a dewabon from the normal is 
mdicative of a myocardial change m the ventricular wall and 
conforms to the condition described as “arborization block” in 
which the lesion mTOhes ■the finer twigs of the conduction 
system 

This patient sTinws an adianced condition of cardiac in- 
suffiaencj' due to a degeneration of the muscle of the heart 
Alcoholism and ^'phihs are qiute adequate etiologic factors to 
account for this condition This man should be assigned to 
Class m He must be kqit m bed for a considerable period 
He should receive antiluetic treatment, means should be taken 
to mcrease the output of the kidneys The outlook is a senous 
one I should eqiect that wnth effiaent treatment he would 
recover a reasonable amount of heart reserve and be able to do 
a httle hg^t work However, it will be impossible for him to 
follow any occupation which will require much walkmg or 
dimbmg stairs Unlike the second case which we have just 
evamined, I do not e'<q>ect that we 'will ever be able to transfer 
this patient to Class H Historj’, symptoms, and ph^'sical 
signs all pomt to a degree of myocardial change which will 
probably never support any considerable phj'sical exertion or 
mental stress 

Case IV— Anemia Undemntntion Old Pleun^ Heart 
Murmurs Tachycardia Arhythmia — This httle girl is elev en 
years old, she attends the pubhc school and is well advanced m 
her studies for her 3 ears, her mother tells us that she considered 
her a health} , strong child until the past three TnoTi tTig She 
had measles when four vears of age and a “pleuropneumoma” 
v\hcn she was rune, from both of which she made an uneventful 
recover} No other Illnesses, no sore throat, no snnfflpe^ no 
growmg pams Her mother thinks that “she may pant a li ttV 
more than other children” when die runs up the three fligh ts of 
stairs to her home, but "the child never seems to notice it her- 
self ” The history reveals no other S}'mptoms 

IMien we come to evamme her we find that she is thm and 
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wei^ 12 pounds less than the average child of her age, the 
skin and mucous membranes are pale, but not cyanotic Tem- 
perature 98 4“ F Respiration 18 Pulse 110 Tonsils large 
and ragged, but showing no evudate A few slightly gnlargpri 
lymph-nodes can be fdt on the left side of the neck bdimd the 
angle of the jaw In the left a\illa can be heard a few leathery 
fnction-rubs, otherwise the lungs are normal The heart is 
normal m size and normally placed The ape\ is palpable m 
the fifth space well withm the zmdclavicular hne There are 
no thnlls The sounds are clear and of good quahty, the pul- 
momc second is louder than the aortic second, there is no ac- 
centuation The heart is rapid, always between 100 and 110, 



Fig 134 — Case IV Sinus arh)rthmia P wave of auricular activity 
R and T = waves of ventncular activity Figures indicate length of cydes 
in fractions of a second 


and shows a marked arhythnua which is made more pronounced 
by forced respiratory movements (Fig 134) la the second 
Ht space near the sternum is heard a rather loud sjrstohc mur- 
mur which is made more mtease when the breath is held m the 
expiratory phase of respiration At the apex is heard an m- 
i-nnstant systohc muxmur, which is heard only during inspna- 
t ioTi, and disappears when the breath is held The blood ^oivs 
a picture of a secondary anemia mth 4,300,000 red cells and 70 
per cent of hemoglobin Leukocytes normal Wassennann 
negative Unne normal The remamder of the cxammation 
shows nothing abnormal 

This httle patient should be assigned to Class IF She 
be kept under observation for a long tune and the con- 
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dit iop of her lungs and heart should be carefully followed It is 
very unprobable that she has any organic disease of the heart 
The arhjthinia has its ongm in the sinus node and is due to 
iefle\ nervous influences Ha: dectrocardiogram is shown in 
Fig 134 This arh 3 rthinia is extremely common m duldren and 
young people, and is only significant of a rather active nervous 
mwlnftnmm It should be recognized and di s t i ng uis he d from 
the more senous forms of izregulanty The modifications pro- 
duced by forced respiratory movements help us m differentiating 
It from some of the other arhythmias The ^tohc murmur at 
the pulmonic area is very frequently heard m young people with 
flexible chests, it is rarely of pathologic si gnific a n ce The m- 
mnstant systohc miumuT at the apex is probably extracardial 
and due to her old pleurisy, you will note that it is only heard 
during the respiratory movements of the diest 

I fed very positive that this child has no orgamc disease 
of the heart Her tonsils should have attention, her lungs 
diould be matched for furtho: evidence of active disease, her 
anemia and constipation should be corrected Most of all, she 
needs to be built up with properly selected food If this plan 
IS followed, her tachycardia and arhythmia wiU gradually dis- 
appear and m tune even the murmurs may become inaudible 
This child IS a rqiresentative of a very large dass, m many 
of whom the evaluation of the symptoms is most Hiffimit I 
should like to spend the entire time of our conference this after- 
noon m discussing these and similar tmusual physical signs and 
the significance of each one of them The most important 
single element enteimg mto your preparation to formulate cor- 
rect mteipretations m these cases is that you should personally 
eMimine a verj’ large number of presumably normal mdividuals 
B} a large number I do not mean one himdred, but many hun- 
dreds, this is the only method by which you may faitiiliaTiTi* ^ our- 
sel\es with the lumts of vanabih^' m ^e physical signs of the 
normal heart The ngid exammations of the recent army drafts 
revealed not only a 1 erx large madence of unsuspected nrgamr 
heart disease but also taught the exammers many pomts m 
which the physical signs of the normal heart may deviate from 
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what they had ibtherto considered the essential standards of an 
effiaent organ 

A well-balanced judgment based on a wide experience is 
essential to the welfare of these patients If the signs are 
mdicative of an orgamc heart lesion and if the symptoms sug- 
gest cardiac msuffiaency, it is important that the damag^ 
organ should be smtablj* protected If, however, the physical 
signs have no pathologic significance and the sjuaptoms arise 
from causes outside of the heart, it is of equal importance that 
the patient should not be stigmatized with the label '‘heart 
disease ” You will see many mdixuduals m whom such a desig- 
nation has resulted m needless 3 ears of limitation and mtro- 
^echon These habits once firmly established are exceedingly 
difficult to eradicate 

Case V — Acute Rheumatic Fever Ifo Evident Heart 
Lesion — ^The last case which I wish to present to jxiu today is 
a girl sixteen years old, who has been m the ward for the past 
three weeks, she is now recovering from her second attack of 
acute rheumatic fever Her first attack was four years ago and 
she recovered from this without any apparent damage to her 
heart The recent attack came on after eiqiosure to wet and 
cold For two weeks she had fever ranging from 101 5° to 
102 5° F , with a heart rate of 100 to 120 Both ankles, both 
knees, and one wnst hax'e been acutely inflamed, swollen, red, 
and tender For the past week her temperature has been nor- 
mal, the heart rate still is rapid (90 to 104) The signs of 
inflammation m the jomts have nearly disappeared The urme 
at one time showed a heavy trace of albumm, this has cleared 
up At no tune during her present illness has her heart shown 
any abnormal signs excqit the tachycardia, which might well 
be accounted for by the fever The soimds are of good quahty, 
the rhjrthm is no rmal , there are no thrills, no murmurs, and no 
other ah normaJ signs We have no evidence that her heart 
has been mjured and we must regulate our treatment and advice 
accordingly This is the type of patient which may be regarded 
as a “potential” cardiac and therefore we ^ould assign her to 
Class V 
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Althou^ \\e do not know the oiganism which has caused 
the arthnbs and the constitutional disturbances, we bdieie it is 
an acute infecbon, and now that the constitutional ^mptoms 
ha^e abated we may subject her to a seardung study for the 
Hiero \ i»ry and remoi'al of anj' foa of infechon or abnormal 
tissues which maj have served as a portal of entij’ If wre find 
am such areas we will correct them as far as possible She 
should be m the hospital at least two weeks longer, the length 
of stay dependmg on new developments or on the rate of her 
heart I ^ould prefer not to disdiarge her until the pulse is 
below 83 , howe\er, the tachycardia m these cases sometimes 
persists for months, and it is not possible to keep these patients 
m the wards for that length of time The tachjcardia alone 
will not be a contiamdication to getting her out of bed As 
soon as all signs of acute inflammation are defimtdy gone, and 
we have thoroughly corrected any defects of the tonsils, smuses, 
etc , which we may find, we will permit her to gradually m- 
crease her activities by defimtely measured amounts At first 
the tendenc) will be to mcrease the heart rate, but if this per- 
sists for any considerable period after exertion, the exercise will 
be curtailed Gradually the heart will respond to mcreased 
e\erase with less acceleration, and the acceleration will be of 
shorter duration This is a simple and reasonably safe gmde, 
m this tj-pe of case, to the rate at which it is safe to mcrease 
exertion This girl should go to a comnlescent home for a 
staj of a month, where she wiU receixe proper food and super- 
vision We may hope to see her return home sound and with 
a normal heart and cnrculation It is quite certam that such a 
regime will prevent manj a “potential cardiac” from ever be- 
commg a subject of heart disease ^ 

Someone will a^. Why mdude this last group under a 
dassification of “heart disease"’ The purpose is to direct at- 
tention to the possibihties of praentton If jou will remember 
what the life of a heart cripple means m limitation of education, 
curtailed capaatj for work and play, jears of suffermg and 
economic loss to tiie mdixidual and the commumt}* anj* measure 
which offers a prospect of axoidmg damage to the heart will 
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assume a new importance You will pay more attention to 
“growing pains,” chorea, recurrent tonsilhtis, infections of the 
smuses, canous and infected teeth You will guard more 
closely the convalescence from rheumatic fever You will uige 
the early and complete eradication of syphihtic mfecbons You 
will have a new argument to present against the immoderate 
use of alcohol and tobacco 

This grouping has already been found to be of practical 
value m transfemng patients from one institution to another 
For example, the Burke Foundation and the Mmeola Home for 
Cardiac Children, which received only certam types of patients 
with defective hearts for convalescence, require, as a condition 
of admission, that the class to which the individual belongs be 
designated on the apphcation blank, and none are considered 
imTfiss this condition is comphed with 

If you will put this classification mto daily use you will 
find it of considerable service m focusmg }mur attention on the 
functional capaaty of the heart Bi directmg the future ac- 
tivities of a patient with an established heart lesion, the most 
important question is not Has he mitral stenosis or aortic m- 
suffiaency? Has he a smus arhythmia? A premature contrac- 
tion or aiuicular fibrillation? — ^but What is the capacity of the 
heart for work? 
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MBLTIPIR SEROSmS 

We have 2 cases today, gentlemeii, which represent the early 
aTii^ late stages of a comparatively rare disease They are not 
bdng presented because of their ranty alone althou^ it is 
wdl for \ou to see the escqitional cases when opportoniU 
ofiers, but because thQ* are generaUy confused with some mudi 
commoner affections ariil are consequently, not diagnosed 
And \et I bdieve that these cases offer us a suffiaently clear- 
cut dmcal picture to allow all of >ou to approadi them with a 
considerable degree of diagnostic confidence, once their sahent 
features ha\ e been brought to your attentum 

I diaH preent the more advanced case first, as it is most 
typical and shall proceed to one of a much earher '^'pe, m whidi 
the diagnosis is much more diflicolt. 

CASE 1 

The patient, a German, age axty-five, was first seen by the 
late Dr Theodore C Janeuai, October 28, 1898, and was 
correctly diagnosed by him after a ^ort penod of obsen-ation 
The history as given at that tune u as as follows 

Family History — ^^Slother died of a stroke Father died of 
'‘Magenljebs ” No tuberculosis m the family Wife has one 
duld of two jears well She had four miscarriages m fi\'e 
}eais 

Past History— HzA influenza m German}* in 1890 and a 
Neisser infection at the age of thirty -three Otherwise alwa}-s 
wdl 

Present History —In March 1898 caught cold and had “bron- 
chitis ’ f or sei en months, but was confined to bed for only three 
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days His chief symptoms have been weakness, dyspnea on 
exertion, sh^t dry cough, with pam m the back He has also 
complamed of poor appetite, epigastnc oppression and pam after 
meals, with occasional retching and vomitmg, constipation, 
mabihty to sleep, and the loss of 25 pounds m weight The 
dyspnea and pam m the back have prevented work and he is 
scarcely able to walk up one flight of steps No headaches and 
no hemorrhoids 

Physical Examtnation — Skm dry and rough Acne on hack 
Breathing slightly labored Left chest shows almost no ex- 
pansion Sh^t venous pulse m neck Radial pulses equal, but 
rather weak Pupils normal Teeth, tongue, and pharynx nor- 
mal Reflexes present and equal Heart sounds feeble and pre- 
cordial dulness considerably mcreased, eqiecially to the nght 

Lungs — Right shows defimte signs of flmd from angle of 
scapula to the base Left shows dulness and fnction-rubs over 
the precordium and at base of the axilla, while posteriorly below 
the angle of the scapula there are high-pitched voice, feeble 
breath sounds, and dulness The smooth firm edge of the hver 
IS felt at the level of the umbihcus The spleen is not palpable 

On October 31st his examination was practically the same, 
but there were signs of fluid m the abdomen He was not 
running a temperature Urme 1023, aad, trace of albumm, no 
sugar, trace of bile and many hyalme casts Leukocytes 8000, 
hemoglobm 80 per cent From that tune until he came under 
observation at the Presbyterian Hospital m 1914, a penod of 
sixteen }rears, he was seen from tune to tune by Dr Janeway 
In November and December, 1898 his nght chest was aspirated 
three tunes, with the removal of 3200 c c of flmd His left 
chest was twice explored, but no flmd was obtamed In July, 
1899 7200 c c of flmd were withdrawn from his abdomen Dur- 
ing the rest of this penod none of his serous cavities requued 
aspiration, although at odd times there were evidences of small 
amounts of flmd m his nght chest and abdomen His hver was 
always palpable, but vaned somewhat m size His qileen was 
never fdt As a rule, he contmued his occupation as cook 
Much of the tune he felt very well, but at vanous penods com- 
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plained of some one or more of the follorrmg s 3 'mptoms consti- 
pation, \ertigo, lumbago, flatulence weakness dj'spnea, palpita- 
tion and headache Cyanosis iras obser\'ed on some occasions 
When seen m March 1914 he was complaiiung of dragging 
abdommal pam TTig heart seemed to be of normal size and 
there were no murmurs Rate 84 B P 120 Lungs dear 
No flmd m abdomen Ln'er reached to the umbihcus, edge 
firm Spleen not fdt Wassennann reaction negati\'e Smce 
that tune he has been under constant obsei^-ation, ha^'mg been 
admitted to the hospital on fourteen sqiarate occasions and 
followed m the out-patient department between admissions 
VMule at odd tunes there ha^e been mdications of flmd m his 
chest it has never been necessar} to resort to a^iration 

The ston of his abdominal flmd is different, houever, and 
IS, perhaps, best shown m the following table 


nitc 

AppronmaU latervaL Amount of nsatie fluid m 

cubic centimetcii 

Juh, 1899 

First tapping 

7,200 

Oct 4, 1916 

7 jeais, 2 months 

1,500 

Ma> 25, 191<t 

1 \ear, 7 months 

4,300 

Jul} 20, 191S 

8 neeks 

5,000 

Dec 9, 1918 

20 Tieeks 

6,500 

Jan 6, 1919 

4 'weeks 

7,550 

Jan 27, 1919 

3 weeks 

4,700 

Feb IS 1919 

3 weeks 

6,900 

Ma^ 12, 1919 

12 weeks 

7,650 

June 19, 1919 

5} weeks 

9,250 

Aug 12, 1919 

8 weeks 

9,500 

Aus 29, 1919 

2} weeks 

8,000 

Sept 22, 1919 

34 'weeks 

9,500 

Oct 18,1919 

3} weeks 

9,650 

Oct 24, 1919 

1 week Operation 

5,000 (approxunate) 

No\ 21, 1919 

4 weeks 

6,000 

Jan 3, 1920 

6 weeks 

7,000 

Feb 21, 1920 

7 weeks 

6,000 

April 3, 1920 

6 weeks 

6,000 

Ma\ 25, 1920 

7} weeks 

6,000 (approMniate) 

Juh 21, 1920 

8 weeks 

7,500 

Dec 4, 1920 

194 weeks 

6,000 

Jan 22 1921 

7 weeks 

7,000 


Total 153,700 
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days His chief symptoms have been iieakness, dyspnea on 
eserbon, shght dry cough, with pam m the back He has also 
complamed of poor appetite, epigastnc oppression and pam after 
meals, with occasional retching and vomitmg, m ns t ip a tion, 
inabihty to sleqp, and the loss of 25 pounds m weight The 
dy^nea and pam m the back have prevented work and he is 
scarcely able to walk up one fight of steps No hea.rfa<*tiBa and 
no hemorrhoids 

Physical Examtttaiion — ^Skm dry and rough Acne on back 
Sreathing slightly labored Left chest shows almost no ex- 
pansion Slight venous pulse m neck Sadial pulses equal, but 
rather weak Pupils normal Teeth, tongue, and pharynx nor- 
mal Reflexes present and equal Heart sounds feeble and pre- 
cordial dulness considerably mcreased, espeaally to the rt^t 

Lungs — ^Right shows defimte signs of flmd from angle of 
scapula to the base Left shows dulness and fnction-rubs over 
the precordium and at base of the axilla, while postenorly below 
the angle of the scapula there axe high-pitched voice, feeble 
breath soimds, and dulness The smooth firm edge of the hver 
IS felt at the level of the umbihcus The spleen is not palpable 

On October 31st his examination was practically the same, 
but there were signs of fluid m the abdomen He was not 
runnmg a temperature Urme 1023, aad, trace of albumm, no 
sugar, trace of bile and many hyahne casts Leukocytes 8000, 
hemoglobm 80 per cent From that time until he came under 
observation at the Fresb 3 'terian Hospital m 1914, a penod of 
sixteen years, he was seen from time to time by Dr Janeway 
In November and December, 1898 his nght chest was aqiirated 
three tunes, with the removal of 3200 cc of fluid His left 
chest was twice explored, but no flmd was obtamed In July, 
1899 7200 c c of flmd were withdrawn from his abdomen Dur- 
mg the rest of this penod none of his serous cavities required 
aspiration, although at odd times there were evidences of small 
amounts of flmd m his right chest and abdomen His hver was 
alwa 3 rs palpable, but vaned somewhat m size His spleen was 
never fdt As a rule, he contmued his occupation as cook 
Much of the time he felt very well, but at vanous penods com- 
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wdl bdow the costal margm, and at the present time 
reaches nearly to the tunbihcus It is hard and the surface is 
irregular There are no markedly dilated veins on the abdomen 
and no hemorrhoids His blood count has been esse nt ial ly 
fhrmi gTim it Blood-cultures ha\e been stenle Blood 
urea 0 20 gm per hter Phthalem 52 per cent 

The abdominal flmd has shorm the characteristics of an 
ecudate On one occasion moculation of this flmd mto a gumea- 
pig gave a negative result Cultures n ere alivays stenle 

Such, has been the story of this rather remark- 

able patient Some of }ou are undoubtedly mquisitive as to 
the nature of the operation indicated m the table This opera- 
tion nas performed by Dr Shot on October 24, 1919, and con- 
sisted m an mtrapentoneal epiplopei^ At this time vre had 
the pmnlege of seemg Dr Janerray’s original diagnosis con- 
firmed The hver vias readily seen extending well bdow the 
costal margm, it was curhotic m appearance, and the surface 
was as beautifully “iced” as any cake you have ever seen The 
icmg was fully 1 cm m thickness The rest of the abdomen 
was not esplmed Thus, it will be seen that m this patient we 
haie to do with a perfectly characteristic case of so-called 
"ZucLergussleber ” Most of you have probably heard of this 
condition, but I doubt if many have had the opportmuty of 
seemg such a case, for, as I have already mentioned, the con- 
dition is comparativd}' rate 

Numerous other terms have been used for tbis group of 
cases Pick’s disease, pencarditic pseudocirrhosis of the hver, 
polj’serosibs, Concato’s disease, diromc hyperplastic perihqia- 
tibs, polyorrhomenitis, and penviscentis Confronted by sudi 
a formidable array of names, we maj, perhaps, more correctly 
appreciate the significance of this complex if we recall for a 
moment the histone background In 1884 Curschmann de- 
senbed hyperplastic perihepatitis or “ZucLergussleber,” a dis- 
ease diaractenzed by a slow, insidious and mtermittent course, 
and persistent asates, with a pathology similar to that in the 
case you ha\e just seen, with the exception of the curhosis He 
was not the disco\ erer of the condition, as it had been previously 
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It IS astomshing to think of the sum total of flmd here given, the 
great bulk of which was removed m the comparativdy short 
penod of two and a half years 

It would take too long to go into the detail of his bulky 
history, but the more important details may be summarized 
His course has vaned, but, m general, I should say that he loidts 
better and is more comfortable now than when I first saw him 
m 1914 He has certainly not gone down hill His disease has 
been afebnle His complamts have been weakness, dizzmess, 
local precordial pam without radiation, constipation, abdommal 
discomfort, and, more recently, pam m the right Moulder 
Most of these s 3 miptoms have been more marked at the time 
when abdommal paracentesis was needed, and this operation 
was always followed by great rehef His skm has always been 
dry and scaly, amounting to an ichthyosis Together with this 
you will note a peculiar gray c 3 ranosis He has had an oc- 
casional attack of bronchitis with fever, but, m general, his 
lungs have ^own nothing more than emphysema and r4les of 
congestion at the bases, with, at times, mdications of small 
amounts of flmd However, the x-rays have shown mottimg 
and mcreased density of both lung shadows, with a dense patch 
2 mches m diameter m the right lower lobe and irregular dia- 
phragm ^dows Several exammations of qiutum have been 
negative for tubercle baolh 

Ih 1915 his von Firquet reaction was positive, but m the fol- 
lowing year it was negative, as was the tuberculosis complement- 
fixation reaction Smce he has been under our observation he 
has been fibnllating, as shown dmicaUy and by the electro- 
cardiograph, and has been under digitahs rather constantly 
At one time his pulse suggested a paradoxicus, but this has 
never smce been confirmed There have been no murmurs, but 
the heart sounds have always been distant and of poor quahty 
There has been no Broadbent sign or fixation of the sternum 
There have been evidences of artenosderosis, as shown by the 
peripheral arteries and a double arcus senihs His blood- 
pressure has alwa}^ been low 120/75, 95/60, 108/65, 100/60, 
etc His spleen has not been felt His hver has always been 
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diangK m other tissues and organs— notablj pleuntis, pen- 
tombs, penh^abbs, nutmeg hver, red atrophy of the hver, 
orrhosis of the h\'er, etc ” He admits that m thus “presenbng 
the rnm plev of obhterab\-e pencardibs with asates there are 
grouped a number of cases that differ more or less m nature 
the one from the other ” 

In 1918 Evans attempts an even broader dassificabon, and 
m admitting ouT Ignorance of the underlying factors beheves 
that “unbl further invesbgabon presents more hght on the 
ebologic factor or factors causabve, mulbple serosibs ^ould not 
be restncted to a dimcal picture necessarily associated with 
adhesne pencardibs or penhepabbs, whidi, after all are prob- 
ably but condibons madent to the general serous mTOlvement 
rather than re^onsible for it ” 

Until more is known I think that you will all agree m desig- 
nating the mulbple serosibs as the essential feature of this 
group of cases, for not all of them have “iced” livers, nor do all 
have adhesive pencardibs 

In this group of cases the sexes are about equally divided 
In Edly’s cases about 60 per cent began before the age of forty 

The cause of the disease is not known That is the most 
important reason for grouping all these cases together unbl the 
ebology is settled and a proper segregabon can be effected 
The tuberde bacillus has been accused more frequently than 
any other orgamsm and is most certainly accountable for some 
of the cases The part played by thw orgamsm m pgncmg 
adhesive pencardibs is well recognized HarnTnaw, m peaking 
of tuberculous pentombs, conaders it under three divisions 

(1) As a local tuberculous disease, just as one speaks of 
pulmonary tuberculosis as a local tuberculous disease 

(2) As one mamfestabon of the whole course of tuberculous 
mfccbon 

(3) As part of a disease affecting the large serous cavibes 

It IS only with the third vanety' that we are ctwicemetl at 

present He admits the dose rdabonship of this group to the 
cases which we are considering, but mdmes toward ki^mg 
them m a separate category One fact stands out, and that is. 



1334 


ALBERT R LAMB 


recognized by Rokitansky, Bamberger, Murduson, Wilks and 
Moxon, and Fagge, but he did elaborate the picture, and his 
name has become linked with it as has none of the others Cu- 
nously enough, however, I venture to say that most of you have 
associated the name of Pick with “Zuckergussleber,” although 
his pubhcation did not appear until tuelve years after Cursch- 
mann’s He took a broader view of the complex than did the 
latter, mcludmg cases of '‘Zuckergussleber,” but not hmitmg the 
group to that one form Pick laid most stress upon the ad- 
hesive pencarditis as the primary event, leadmg to disturb- 
ances m circulation which caused connective-tissue hyperplasia 
m the hver and the consequent picture of recurring asates, 
enlarged, firm and irregular hver, without edema of the legs 
For this condition he proposed the name of “pencardibc pseudo- 
cirrhosis of the hver,” a designation which should be synonymous 
with Pick’s disease as apphed by later authors While his 
commumcation stimulated mterest and added knowledge to the 
picture, he can no more be regarded as a pioneer m the field than 
could Curschmann, for van Been reported a case as early as 
1846, and some fifteen authors wrote on the subject before Pick 
In Italy this group of cases has been known as Concato’s 
disease, polyrorrhomemtis, or polj^erositis, while m France the 
name penviscentis has at times been used 

Enough has been said to mdicate, as pomted out by Rolles- 
ton, that we have had portrayed to us two more or less different 
pictures "The so-called Pick’s disease, m which the predominat- 
ing condition is the nutmeg or cardiac hver, characterized by 
venous engorgement, later by red atrophy, and ultimately cu- 
rhosis, on the other hand, those cases of multiple serositis m 
which the penhqpatitis is the promment duucal feature Both 
conditions present at autop^ 'pencardial lesions’ ” (Evans) 

In his admirable monograph on “Multiple Serositis,” pub- 
lished m 1903, Kelly renders a distmct service m groupmg them 
all together as “cases characterized dmically by marked asates, 
with httle or no edema of the legs, cases m winch the diagnosis 
of cirrhosis of the hver is usuaUy made, and which at the necrop- 
sy reveal chrome obhterative pencarditis and certam morbid 
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rliangw m other tissues and organs— notably pleuntis, pen- 
tonitis, penhqiatitis, nutm^ lira, red atrophy of the hver, 
cirrhosis of the hra, etc " He adnuts that m thus “presentmg 
the rnmplBy of obhterative pericarditis unth asdtes there are 
grouped a number of cases that differ more or less m nature 
the one from the other ” 

In 1918 Evans attempts an even broader classification, and 
in atimittang OUT ignorance of the underlying factors beheves 
tliat “until further mvesbgation presents more lig^t on Ihe 
ebologic factor or factors causabre, mulbple serosibs ^ould not 
be restricted to a riimral picture necessarily associated mth 
adhesii*e pericarditis or penhepabbs, whidi, after all, are prob- 
ably* but condibons madent to the general serous mvoh-ement 
rather than xesponable for it ” 

Unbl more is known I think that you will all agree m desig- 
nabng the mulbple serosibs as the essenbal feature of this 
group of cases, for not all of them have “iced” livers, nor do all 
hai e adhesive pencardibs 

In this group of cases the se^es are about equally divided 
In Edly’s cases about 60 per cent began before the age of forty* 

The cause of the disesise is not known That is the most 
important reason for groupmg all these cases together unbl the 
ebology is settled and a proper segregabon can be effected 
The tuberde baallus has been accused more frequently* than 
any other orgamsm and is most certainly* accountable for some 
of the cases The part played by this organism m causmg 
adhesive pericarditis is well recognized Hamman j m. speakmg 
of tuberculous pentombs, considers it under three divisions 

(1) As a local tuberculous disease, just as one speaks of 
pulmonaiy' tuberculosis as a local tuberculous disease 

(2) As one manifestabon of the whole course of tuberculous 
infecbon 

(3) As part of a disease affecbng the large serous cavibes 

It IS only witi the third vanety* that we are mnrwnf/J at 

present He admits the dose rdabonship of this group to the 
cases whidi we are considermg, but mdmes toward keq)mg 
them m a sqiarate category One fact stands out and that is. 
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that the type of lesion is different from the ordinary tubeicu- 
lous pentomtis The only other etiologic factor which has been 
convmcmgly brought forward is rheumatic fever And so we 
find ourselves m the position of behevmg that the disease rqi- 
resents a diromc inflammation of various serous membranes 
and that the etiologic factor may vary m differmit cases 

While there has been mudi discussion about the patho- 
genesis of the condition, it seems to me that Kelly’s explanation 
still stands as the most plausible He first pomts out that, as 
shown by the experimental work of Clark and others, "flmds 
and sohds may pass through the endothelial iayex of the dia- 
phragm, the fluids m many places, the sohd particles only through 
the central tendons of the diaphragm — ^mmute partides are 
earned m an mcredibly short time from the pentoneal cavity 
through the diaphragm mto the mediastmal lymph vessels and 
glands and thence mto the blood arculation — there is normally 
a force m the pentoneal cavity which cames the flmd and for- 
eign partides toward the diaphragm ” Aigumg from this, he 
says, “the attempt on the part of the pentoneum to remove 
certam noxious agents may result m partial or complete success 
In the latter mstance the pentoneum may be completdy nd 
of the infective agent, which, being earned to the mediastmal 
lymph glands may infect the pencardium or the pleura — sub- 
sequently the pentoneum may become mfected In other cases 
the attempt on the part of the pentoneum being only partially 
successful the region about the hver and the under surface of 
the diaphragm succumbs and a primary penhqiatitis occurs — 
subsequently, the infective agent may travel throng the dia- 
phragm and infect the pencardium or the pleura, or both In 
these cases, on account of the pecuhar lymphatic supply of the 
hver and the under surface of the diaphragm, the infective 
agent bemg, as it were, concentrated to the region about the 
hver, espea^y to the neighborhood of the suspensory ligament 
toward which many of the lymphatics converge, gives nse to the 
excessive and often hyperplastic lesions sometimes observed 
Tn a number of cases, on the other hand, a primary pericarditis 
occurs mdependently of pentoneal infection Following such 
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initial mfer tinn of the pencardiam the other serous membranes 
may become imphcated, and m some cases all the serous mem- 
branes become infected at the same tune by the same infective 
agent ” 

Anatomically the disease is characterized by chronic hyper- 
plastic inflammation of the vanous serous membranes, and in 
many by the thick, white, almost carblagmous fibrous 
tissue whidi coats the organs, especially the hver, giving the 
appearance of confectioner’s icmg 

How are ve to recognize these cases chmcally? As I have 
mentioned to you before m coimection with other diseases, the 
first essential is to remember that sudi cases do east, so that 
when you see a patient whose staking symptom is recunmg 
asates you will consider mult^le serositis and see if y'ou can 
either estabh^ the diagnosis or rule it out, remembering that 
the only tno important diseases with which it is usually 
confused are curhosis of the hver and tuberculous pentombs 
As a rule these patients do not have the alcohohc history which 
you vould expect m ordinary arrhosis of the hver A g ain , m 
many of them, as m the one y'ou have just seen, there is a his- 
tory of prenous miohement of one or more serous membranes 
—a pencaiditis, a pleuntis, or a perihepatitis Following such 
an attack, it may be years before there is further noticeable 
progress m the disease In some cases one can trace the m- 
% oh ement of one serous membrane after another When pres- 
ent, sudi a sequence of events helps greatly m amvmg at a 
diagnosis, but we must remember that frequently such aid is 
lacking and that we must fall back upon the all-important 
asates— an asates nhidi is “characterized by the fact that it is 
excessive, that it necessitates rqieated tappmgs, that it recurs 
rapidly' after tapping, and that it may remam stationary (not 
necessitating tappmg) for many years ” 

The onset of the disease vanes somewhat according to the 
region first affected Thus, one may* have early pentimeal m- 
vohement with attacks of perihepatitis— pam, 
ngidity, and possibly palpable and audible fnction-rubs m the 
nght upper quadrant— m nhich case asates is an early mam- 
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festation, with leg edema absent or later On the other tmnrf, 
the picture may be ushered m by a pericarditis, m which case 
one IS more apt to find early edema of the legs and late asates 
The comse is remarkably dow and noted for its penods of re- 
missions, but as it goes on we must bear m mmri that ithile 
some of the symptoms are due to the serositis, many are the 
result of cardiac insuffiaency 

The important findings are the signs of adherent pencar- 
dium, the asates, signs of fresh or old pleuntis, the absence or 
early occurrence of leg edema with its subsequent disappearance 
until late m the disease, the markedly enlarged and rather 
uneven hver without the antiapated evidences of collateral 
circulation and portal congestion, the absence or late dei'dop- 
ment of a correqionding enlargement of the spleen, and the 
absence or transient presence of jaundice The fact that the 
patient survives a large number of abdominal aspurations— one 
case was tapped 301 tunes — ^is of very great wei^t m the 
diagnosis In K.dljr’s collected cases the duration of the dis- 
ease was over ten years m 3, and between two and five years 
m 35 

It IS at once evident that our first patient today presents a 
r emarka bly characteristic picture of multiple serositis with the 
exception of his alcohohc history It is mteresting to note that 
following his epiplope^ the tappings have been rather less 
frequent and of smaller amounts 

Having shown you such a typical case, it 'noil non be mterest- 
mg to give you a r6sum£ of another case, much less clear, in 
which no one even suggested the correct diagnosis It is per- 
haps of even more value m another way, m that an mtercurrent 
infari-i nn cut short the disease m which we are mterested m its 
early stages and gave us the opportumty of studying the early 
lesions 


CASE n 

MSA mamed woman of fifty-eight entered the hospital 
October 19th, and died November 21st 

Family History —Her son and an imde died of tuberculosis 
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Contact with the fonner was intimate some ten years before 
her present illness A sister died of breast cancer 

Personal History — Bom m Switzerland, leaving there at the 
age of twentj', and after se\-eral years m France and En^and 
rawf* to the TJmted States, where Ae has smee hved Best and 
average wei^t 135 pounds three yearn ago Has been losing for 
the past }'ear, and now weighs about 100 pounds Tea, 2 cups, 
coffee, 1 cup occasional glass of beer Good appetite Bowels 
regular Sleeps well Mamed twenty-ei^t years Husband 
well Only son died of tuberculosis at sivteen No nuscamages 
Menopause ten years ago 

Past History — Always qmte healthy Lned m good sur- 
roundmgs 

Present Histoxy — A rather \ague story which was difficult 
to piece together About three }ears before admission she 
began to lose weight and strei^;thi without any other symptoms 
There were lancose ^'elns of her legs and one year ago ^e had 
an operation for these 

Some two 3 'ears ago she had some sikm affection of the hands 
and later a paxnilar rash on her arms Moulders, and back of 
the neck At this time her hair and ej'ebrows became scanty 
About one year ago she had a rash on her face This was red 
at first and has only recently turned brown As tune has gone 
on she has lost more weight and strength, e^eaally m the past 
fi\e months Six weeks ago ^e began havmg stabbmg pains in 
the epigastnum, sometunes sharp, at other tunes duU— no ra- 
diation to the back or shoulder These pains had no reference 
to meals, but rather to fatigue One month ago, while at 
another hospital, she had a secondary anftinia., a negative 
Wasseimann, and a chest »-ray whidi was reported as ^owmg 
a mass the size of a baseball just above the diaphrag m, pushmg 
the heart to the left No trace of such a shadow was found m 
our »-ra\s For three months there has been dj'^ea and 
occasional palpitation, but no cough 

Physical Examination — Temperature 101“ F , pulse 104, 
respirations 28 Undernourished, pale, middle-aged woman, 
sittmg up m bed, suffermg from a pecuharh uneven dv’spnea 



1340 


AIBERX R IAMB 


and presenting a rather startling appearance, owing to the 
moderate exophthalmos and wide palpebral fissures, together 
with the patchy brown pigmentation, surrounding areas of 
white skm Dr Fordyce considered that this pigmentation was 
simply part of some constitutional disease, su^ as tuberculous 
or carcmoma of the gastro-mtestmal tract Hair and qrebrows 
scanty Ears negative The pupils are small, slightly irregu- 
lar, and somewhat sluggish m then reaction No nystagmus 
The qre-grounds show marked arteriosclerotic changes in the 
vessels Aside from shght pyorrhea, the teeth are m good 
condition Phaiynx normal There is no thyroid enlargement, 
tracheal tug, or lymph-gland enlargement Heart area of dul- 
ness 

1 0 cm I 30 cm 

IS “ 11 40 " 

III 9 0" 

IV 116 " 

V 12 S " 

Apex m fifth space 1 cm outside mpple hne No thrills 
Sounds are of good quahty and regular, but the action is qmte 
rapid There is a soft blowing systohc muimur at the apex 
without transmission, heard also along left sternal border 
Aortic second sound is greatly accentuated Blood-pressure, 
170/70 

Lungs — Expansion fair and equal On right side posterior- 
ly there is an area of dulness extending from beneath the angle 
of the scapula to the base, but not far mto the axilla Over this 
area the breath and voice sounds and fremitus are diminished 
No r&les are heard except for a few crackles at the left base 
Breath sounds over the rest of the chest are of somewhat emphy- 
sematous quahty 

Abdomen — ^There is considerable resistance, espeaally in 
the right upper quadrant, but no tenderness No masses 
felt Liver and spleen do not percuss enlarged, nor can they 
be felt There are pigmented scars over both legs resultmg 
from the vancose vem operation No pathologic reflexes No 
edema 
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laboratory Findings 


Blood culture Sterile. 

Blood Wassennann Alcoliolic + 

Cholesteim + 


Blood urea 0 72 gram per liter 

Lumbar puncture 15 c c. dear fluid under normal pressure 

Cdls, 4 lymphom-tes 
^obulin, 0 

Colloidal gold cune, 123320000 


Wassermann 

2 cc 

06cc. 

02 cc 

Cholestenn, 

Xeg 

Neg 

Neg 

Alcobobc, 

Neg 

Neg 

Neg 


Phthalein 20 per cent 


Course — Patient ran an irregular temperature between 
100" and 103" F , with a nse to 104 5" F , with her temunal 
pneumonia »-Rays showed an enlarged heart and some m- 
cteased markings m the lungs, especially at the n^t base 
The unne contamed nather mdanm nor homogenbsic aad 
(alhapton) 

On admission her blood count was R B C , 2,700,000 W 
B C , 3700 Hg , 47 per cent Polys , 85 per cent Lymphos , 
13 per cent Ttans , 2 per cent 

Urobilm m unne, none Uiobihn m stool, 4400 dilutions 
On Noi ember 1st Dr How e rqiorted her neurologic examina- 
tion negative, except for the pupillar}' changes, which he con- 
sidered due to artenosderosis Stool examination negative 
November 5th R B C , 1,968,000 Hg , 45 per cent W 
B C, 1920 Fol>s 72 per cent Lymphos, 24 per cent 
Trans , 4 per cent Smear shows I’ery sb^t amsocy'toas and 
poikiloc^'tosis No nucleated red c^ Platelets markedly 
-diminished 

November IZth Blood Wassermann, alcohohc negative, 
diolestenan negatne 

Gastnc Analysts 


Pasting expression 

HCL 

Total acid 

Blood 

BSe 

Ameoat ud appeaiaacf 

0 

+ 


0 

Fen drops 

One half hour 

0 

IS 

+ Frerii 

0 

5cc. 

One hour 

0 

is 

Fresh 

0 

5cc. 

One and a half hours 
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Oil November 10th she developed a pecuhar transitoiy edema 
of the nght eyehds and conjunctiva 

November 16th Blood-pressure 155/60 nght arm, 148/58 left 
arm Blood urea 0 47 gram per hter Stool e\ammation negative 
November I7ih Owing to her e\treme anemia she was given 
a transfusion of 500 c c atrated blood 

This was followed by a marked improvement m her con- 
dition and blood count Two days later she developed a Group 
I pneumonia with positive blood-culture, which caused her 
death on November 21st 

Urme e\amination — speohc gravity 1015-1020 Albumin 
famt trace, few hyahne casts 

Autopsy by Dr Von Glahn — The subcutaneous fat is of a 
golden yellow color, moderatdy firm, and about 2 cm m thicL- 
ness The omentum is adherent to the antenor abdommal 
wall by firm, fibrous adhesions and contains a moderate amount 
of fat and also considerable black pigment scattered through 
it The peritoneal cavity does not contam an excess of flmd 
The colon is moderately distended and the head of the cecum is 
boimd to the panetal pentoneum by dense fibrous adhesions 
The appendix is free There are some recent dehcate fibrous 
adhesions between the uterus and the mesentery of the sigmoid 
The hver extends 5 cm below the xiphoid There are numerous, 
dehcate, fibrous adhesions between the hver and the under sur- 
face of the diaphragm 

Thoracic cavity There are numerous fibrous adhesions be- 
tween the right lung and the panetal pleura The same condition 
obtams on the left side, where, m addition, there is a considerable 
quantity of fluid The pencardium is adherent to the heart 
The heart and pencardiiun weigh 600 gm The pencardial 
sac externally on the side next to the left lung is covered with a 
fibnnopurulent exudate and the vessels m it are very much 
mjected Ih the postenor part of the pencardial sac there is a 
shght accumulation of fluid and here the surfaces are covered 
with a fibrmopunilent exudate Elsewhere the pencardial sac 
IS adherent to the heart by edematous fibrous adhesions The 
foramen ovale is widely patent The vanous valves are normal 
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except for a moderate amount of sderosis of the mitral and 
aortic The coionanes show very early sderosis without cala- 
fication There is some ttgermg of the papiUaiy musdes of the 
left xentncle The myocardium is rather brown m color 
There is no evident mcrease m connective tissue The aorta 
shous numerous ydlow, devated plaques, particularly around 
the opemngs of the mtercostal arteries, and these plaques be- 
come more numerous as one appioadies the bifurcation There 
IS sligh t calcification of one of the plaques at the bifurcation 
None of the suggestive marks of syphilis Left lur^ The 
pleura is everynThere covered with a fibnnopurulant exudate 
The lung is adherent to the pericardium, the panetal pleura and 
the two lobes are glued together The lower lobe is consoh- 
dated Ri^t lung There is no evident consohdabon The 
loner lobe is atdectabc The pleura shows recent and old 
pleun^’ Spleen wei^ 80 grams The capsule is slightly 
thickened m one or two small places The pulp is dark red m 
color In the lower pole there is a firm opaque yellowish area 
whidb. stands out m marked conbast to &e surrounding pulp 
and which measures 4 mm in its greatest diameter There is 
another similar but smaller area m the loner margm Pancreas 
normal Liver neighs 1720 grams The capsule over the left 
lobe 15 smooth, while that over the n^t lobe is roughened by 
fibrous adhesions, bmdmg ting lobe to the diaphragm Through 
the capsule the hv’er has a mottled red and ydlowish appear- 
ance The lobulabon is nnifnrm throu^out The cenbal part 
of the lobule is reddish gray, while the part around the portal 
vem IS reddish yellow The hver seems quite firm m consist- 
ence, but there is no apparent mcrease m connecbve tissue In 
the depths of the right lobe there 15 a tmy gray, tranducent 
nodule apparently located m the portal area Gall-bladder nor- 
mal Adrenals qmte normal Kidneys resemble each other m 
all respects, each neighmg 150 grams Surface very findy 
granular On secbon the cortex is narrowed m places The 
stnabons are straight for the most part, but m places ate 
indistmct Bladder normal Uterus dions senile dianges 
Ov anes There are numerous adhesions between the nght ov’ary 
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and the panetal pentoneum The end of the tube is by 
an a dh e sion This ovaiy contains a small c^t The tube is 
slightly distended Tvith fluid The left ovaiy is sutrounded by 
a fear adhesions, but is otherwise noimal Stomach and mtes- 
tmes present no abnormahties The bone-manow from the 
femur is m places grayish red, while m other parts it is 3rellow 
and very fatly Laiynx negative The tobes of the thyroid 
are sh^tly enlarged In the left there is a shaiply aicum- 
scnbed area surrounded by a ydlow marg m , the central portion 
of which IS somewhat homogeneous, with a dark, reddish-gtay 
nodule near the periphery The mass is ^ cm m its greatest 
diameter In the ng^it lobe there are several smaller nodules, 
one of which has a small hemorrhage m its center The bram 
and nasal smuses are essentially normal There is a caseous 
lymph-gland lymg along the aorta over the lumbar vertebre 
The imcroscopic exammatioiis m this case are not yet com- 
pleted, but sections of the nodule m the ^leen and of the caseous 
lymph-node show a diaractenstic tuberculous lesion 

This patient apparently r^resents the type of multiple sero- 
sibs due to tuberculosis I do not see how the diagnosis could 
ha've been made or even suspected m the absence of asates 
The picture was remarkably comjflex, with the peculiar pig- 
mented skin lesion, the evidences of hyperthyroidism and gen- 
eral arteriosclerosis, and the e&treme anemia She also showed 
more or less fever throughout the penod of observation which 
IS not a characteristic of multiple serositis As the autop^ 
showed an old adherent pencaidium and bilateral pleunsy, 
with old and recent penhqiatitis, penpleuntis, and pentomtis, 

I do not see how we can escape the conviction that she suffered 
from the disease which we have discussed today 

I trust that these patients will make cases of asates more 
mteiesting to you, and that, bearing m mmd the important 
pomts which we have outlined, 5rou will have the opportumty of 
recognizing multiple serositis m the future 
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REVERSIVE SECOKDARy SEX PHENOMENA 

Introduction — Every brandi of medical literature today is 
fiiii»d \nth discussions of tlie glands of mtemal secretion The 
subject has engaged the attention of workers m every fidd of 
TtifHirine, and consequently many angles of approach to its 
eluadation have been seized upon Many valuable facts have 
been uncovered, some through researdi laboratones of biology, 
some through the dune It is perhaps easier to get facts m the 
former place than the latter because not only are the expen- 
mental conditions more readily and ngidly controlled, but be- 
cause the obser\er m the laboratory is not subject to those 
subtle and often deluding influences which are distilled from the 
contact of the personahties of patient and physician Still it is 
quite as possible today to make accurate observations of fact 
ui the chmc as it eier was But there is a temporary danger 
that maccurate observations will be made and unsound deduc- 
tions drawn as a result of the nea opportumty for pure clwwral 
study which the mcreasmg knowled^ of the endocrine glands 
has gii en to ever^' phj sioan The great adimices in laboratory 
method for a tune seemed to throw the practitioner, the phys- 
ician who met sick men face to face, a httle on the defensive 
The habits of the laboratory — accuracy and control — had not 
been instilled through his medical education to the degree 
demanded bj workers m the so-called pure— which perhaps 
reallj means impersonal— saences And so the techmc of the 
doctor became undulj though illogically hmited through the 
restrammg mfluence of accurate laboratory methods Now the 
rai-s of knowledge of the endoenne glands4ia\e again projected 

\01 S5 
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the human bemg upon the screen as an object for direct ob eni 
tion by the physiaan The danger of the situation is obviou' 
Hypothesis ^vlll agam run far ahead of fact and be used as tbou^ 
it were fact 

The following cases are presented, so far as possible, aimpl} 
as objects for study No attempt will be made to dabonte 
hjrpothctic ei^lanations But attention will be draim to com 
panson with whatever facts are known In a sense the cace* 
speak for themselves, and they are offered as typical exaojdes 
of those endocrinopathic states which are perhaps most definitd} 
estabhshed, and which, therefore, may best serve as standards 
against which to measure less mtensely pathologic foims, and 
later the more subtle differences of constitution whidi my 
depend upon shght glandular disbalance 

CASE I 

H A Chief complamt lack of masculimty datmg froni ^ 
hood Father and mother medium-sized people Fivebrothos 
and 2 sisters, all healthy, 1 brother has 10 children Up to apo 
seven or eight he was not so fat, after that he gamed lapwiy 
Doesn’t know about his dentition histoiy Began to nobce 
small gemtaha at age of ten years Erections began about 
time Never had emissions, never mteicourse, never mastu 
tion Psychic eroticism apparently neutrally directed, 
a trifle toward the male He objects to heanng men talk 
their exploits with women .. 

Patient is never constipated Appetite uneven, sleeps « > 
but dreams much Patient is very unhappy about his ^ 
dition Has always been able to work — ship boy and 
but has been forced to leave every job because of the tormenting 
Jibes of his mates 

Had measles severely ten years ago, no typhoid, scarlet, 
mumps Tonsilhtis three or four tunes . 

Has had four operations Incontmence, retention, 1 ® 
scended testis, perforation of abdomen from pullmg on a > 
followed by pentombs, appendiatis 

Two years ago was knocked unconsaous— probabl> irac 
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of skuU, has had headaches since no dizziness, made worse by 
worry or exatement 

No e\e symptoms Both ears discharged for many j-ears 
No deafness 

Boivels always regular 

Patient weeps easily, reaches for the exammer s hand and 
all gestures and egressions are feministic 
Eczema of neck and ear, herpes of lower hp 
Tongue large smooth, red, no tremor 
TeeQi, few remammg m bad condition 
Lungs dear heart negatl^*e 
Abdomen many scars of operation 
Massive fat 

Gemtaha Penis 3 cm long, 1 5 to 2 cm m diameter 
Reflexes duggish 
Voice, soprano 

Blood count Hemo^obm 76 per cent R B C , 4,800,000 
W B C 8800 Pol}-nudears, 55 per cent Small l 3 *inpho- 
rytes, 29 per cent. Large lirmphocytes 7 per cent Large mono- 
nudears, 1 per cent Transitionals 4 per cent EosmophiL 
4 per cent 

Unne, negatiie 

Scgar tdetsEcc. 

Blood Fasting, 1 0 gm 

Tno hours, 0 93 gm 
Blood W R., ale neg 
chol , — 

Basal metabolism, + 8 per cent 
Thermal reaction to antenor lobe pituitar} extract 

Temperature, 1 hour post injection, 99 2° F 

2 hours post mjection, 99 6® F 

3 hours post injection, 99 6“ F 

4 hours post injection, 100 2® F 

5 hours post injection, 99 4® F 

6 hours post injection, 99 2® F 

7 hours post injection, 99 4® F 

8 hours post injection, 90 0* F 

9 hours po«t injection, 99 0'F 


Lnne 

Four hours after, no sugar 
Six hours after, \ F T 
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Discussion. — This case, then, piesents the foUovnng diaxac- 
tenstics Enonnous adiposity associated ivith slightly above 
average hei^t, but the length of the extremities is greater than 
that of the trunk Thus in the general conformation of the 



Fig 135 — Case I Observe breadth of hips and feminine expression of 
face, genu valgum, and development of the leg at the outer side Observe also 
the scars above and to the outer side of nipples, possibly the site of tians- 
plantmgs Diagnosis Eunuchoidism 

body are foimd the characteristics desenbed by Tandler and 
Gross as typical of the castrate These authors describe tno 
forms m which the castrate appears m about equal frequemy 
(1) greater than average height, rather spare, and with the 
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Fig 136 — Case I 


lumbar region due to the untilted pelvis found in childhood, (2) 
the other type possesses aU these chaiactenstics and, m addition, 
a tj-picall} disposed and marked mcrease of subcutaneous fat 
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Furthermore, they pomt out that m the male castrate tlie 
^eletal changes are not essentially toward the female type of 
skeleton, but toward what may be termed a less defimtdy mas- 
cuhne skeleton Ih female castrates there is a similar modifica- 
tion of the skeleton away from the diaractenstically feminine 
form Ih other words, the skeletons of castrates of both sexes 
converge toxvard xvhat may be called a neutral form, sometimes 
considered to be the pure speaes form of skeleton, nninflnenreri 
by secondary sev attributes The outstanding features of these 
changes are the greater length of the extremities and trunk, 
and the greater width of the pdvis m relation to the shoulders 
It will be observed that this patient presents an extraordi- 
narily wide pelvis and that the disposition of fat is feministic 
Furthermore, there is a definite genu valgum, and the bulge of 
the calf of the leg is distmctly to the outer side Consequently, 
there seems to be a suggestion that m this mdividual there is 
something more than the sunple reversion to a pure speaes type 
of skeleton, mdeed, that there may be defimte femmistic traits 
In this connection it is mteresting to consider for a moment 
the psydie of the mdividual He is extremely emotional, tends 
to apply for advice and help to any one who shows the slightest 
willingness to hsten to his troubles, and reaches out for the 
hands of his hearers These he takes impulsively, and xvitb 
tears m his eyes beseedies assistance and sympathy Further- 
more, he cannot abide hstening to the rough talk of his ship- 
mates when they tell of their exploits m venery He says he 
cannot hear women spoken about m such fashion In every 
respect, therefore, the patient presents a strikingly feministic 
psyche It has been chfficult to determine to xxhich sex the 
mdividual’s erotiasm belongs, but the impression has been gamed 
that it IS very moderate or almost absent, though, if anything, 
sli gh tly directed from the female toward the male 

Ftom these considerations we are justified m concludmg that 
this mdividual at all events can be compared very accurately m 
most details with the second type of castrate, accordmg to the 
descnptions of Tandler and Gross Whether or not the greater 
mdications of fcmmism xxhidi this individual presents justify 
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US m nssiiming the presence sometcheie along the genital tract 
of ovanan rests is open to question, but it seems hi^y probable 
The patient hunself states that he tras an are of gemtal inf enonty 
at the age of ten In the absence of any positive mumps history 
we ate, therefore, forced to the condusion that he is a true 
example of r ongmital gonad msuffiaencx* — ^the classical enuchoid 
Wliether or not this mdnidual could be metamorphosed 1^ 
a successful transplantation of testicular tissue is open to ques- 
tion n he does possess oxanan rests, testicular transplants 
wrould fail, accordmg to the experiments of Steinach It has 
been impossible to get any information about the ^mmetnc 
wounds oxer the breasts, but one capnot help hazarding a guess 
that the} represent an attempt at tran^lantation 

CASE n 

T C Male, age forty Italian 
CheJ Complatni — Constipation 

Family History — Father a large man Mother \KScy stout 
Brother and sister both fat and healthy 

Personal History -—Patient doesn’t know whether he was a 
large or small bab} Was ‘'skmn}'” at sis to sex-en }'ears 
Axetage size as }'outh Began to get fat sixteen }ears ago (at 
tnent}'-four) Kex-er had any pubic hair till thirteen to four- 
teen, then xerx' scant Knows nothing about dentition, but 
nexer had trouble wnth his teeth 

Past Illness — Patient has always had tendenc}’ to consti- 
pation At sixteen xears of age had very bad attack of intes- 
tinal catarrh, xnth terrific constipation Many nightly emis- 
sions Smce sexenteen to ei^teen xuars almost exetj' wglit- 
For past fixe }ears constipation xer}' W and has tned all 
of medicme Now is takmg 3 grains pituitat}* extract daily, 
and IS better he thinks Patient thinks he passes a good deal 
of water He gets tired easily He has had a sort of head- 
ache across the forehead for a long time, lately it has been 
ra^er more mtense Sex actmt^' considerable from twenty to 
thirt} Lately some dimmution both m hbido and potentia 
• Appetite poor Doesn't sweat mudi Xohixes 
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Patient had orchitis at eighteen — not gonorrhea This he 
had at age of thirty-three No measles Pneumonia at nine- 
teen No scarlet and no diphtheria Sore throat once a year 
Metabolism detennmation, November 15, 1920, + 8 per cent 



Fig 137 — Case II Observe the less marked but similar outlines to 
Case I Marked mons venens, and development of calf to the outer side 
Also the fatt} tissue in the brrast region Dugnosis Incomplete gonadal 
insufficiency 

a>-Ray rqiort, 12/6/20 Sella is long, no flattenuig of the 
rlmnifls, no eiosion No mdication of mcreased mtracranial 
pressure 

Discussion — This patient is a distmctly successful mdmdual 
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Fig 138— Case II 


bigUj dc\ eloped and potentia is considerable, possibly a httle 
greater than a\erage He feeb muscular!}' strong and has no 
complaints, sa\e that of his obstinate constipation Certam 
features m this patient’s anatom} are mterestmg from the pomt 



1354 


GEORGE DRAPER 


of View of their comparabihty Twth sumlar points m the acrome- 
galic There is great prommence of glabella, with unusual 
breadth of nose bndge, and the inteipupiliaiy distance is ivide, 
7 cm The thora\ is deep and short, and its subcostal angia 
wide with a large ensiform Furthermore, as m Case I, this 
patient’s lower extremities are longer than his trunk, and his 
span exceeds his hei^t, features which seem clearly associated 
with mcreased activity of the pitmtaiy gland when them is 
gonadal madequacy m early life It is quite evident, however, 
that if the castrate length growth phenomenon is due to the 
removal of testicular influence, there must be one specific activity 
of the gland concerned m the process For m both Case n 
and Case m, notwithstandmg the presence of this phenomenon, 
the adiposity and scant hair, there exists an unusually active 
hbido and potentia 

Another question which likewise will bear consideration is 
that of adiposity and feminme contour All cases of the type 
under discussion develop the diaractensbc contour which is 
commonly assoaated m everyone's nund with feminism But 
women develop an identical adiposity whidi is more than an 
exaggeration of the acepted female form — it is an actual differ^ 
ence Is this adiposity found both m women and men, perhaps 
a neutral characteristic, and like the ^eleton of the castrate, a 
form which tends away from sex toward speaes? In this con- 
nection it IS helpful to remember that m the aged of opposite 
sex there is a convergence of habitus not only of the body, 
but of the mmd— the exact reverse of the divergence seen m 
adolescence 

Therapeutically, Case II has offered a most dilHcult problem 
On large doses of pituitary and thyroid extract he has felt much 
stronger and more active But there has not been the shg^test 
influence upon his constipation Nor have any of the usual 
methods of treatmg chronic constipation been of service 

CASE in 

Male E Weight, 218 pounds Height, 6 feet mches 
Age, thuty-seAen 
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Cht^ "Nagging affair m here” (pointing to his 

nght groin) Doctor told him a diromc appendix Also more 
or less trouble -with mtestmes Some constipation tendency 

He has depiessed fits, thinks eveiythmg is -wrong, and a 
sort of appidiension— fear of impoiding troubles— these occur 
at irregular mtervals, he is diziy with them — no headaches 
As a boy had many "sick headaches” between ages of dei'en 
and twenty 

Patient was a thm bo}', grew 6 mdies m his fourteenth year 
Long and thm Impacted -wisdom teeth Began to put on 
weight at twenty, dianged his tj-pe then Mamed at twenty- 
four } ears and gamed more weight promptly 

As a boy he noticed at the age of eleven that his n^t testis 
was laiking Thinks size of gemtaha is below average Libido 
a^erage, potenba rapid Mamed twelve years, no children 
Evammation of semen two to three years ago re\'ealed inactive 
spermatozoa 

Bow els alw a} s have tendency* to constipation Notices some 
days when he has urmaiy' frequency No cardiac or re^iratory 
sensations Fatigued rather easily nerve stram Physical 
e\ercise makes him feel wdl 

Measles and mumps at fourteen, both sides and also m the 
one testide (This preceded his sudden growth N B , Was 
the one acti%e gonad destroyed and so -with its influence re- 
mo\ ed, the pitmtary stimulated length growth and subsequently 
fabgued with weight mcrease?) Scarlet fever, chicken-po\, no 
diphtheria, tonsolhbs — ^parbal tonsillectomy, no malana, typhoid, 
or pneumonia 

Pabent is not musical Likes sweets Not much ambihon 
Not espeaahy keen about his work, likes to be given a ripfimtp 
job which he understands, then he can go ahead and do it, but 
if he gets up against a new' thmg which he doesn’t nndBrs tanH 
he gets nervous and figiditj 

Dreams that he has gotten up to his last year m mllagp and 
then can’t get past the final e-vammabons Always gets that 
far and then can’t get past that pomt This is a repeating 
dream Bather sluggish, hea\y "fat bram ” 
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Physical Exaimnatton — ^Well-developed mons veneris Deep 
oval cleft at root of perns Small external genitalia Short 
scrotum Left tcstide present, but atrophied Testicular 
sensation is preserved Right testis is absent from the scrotal 
sac Just above Poupart’s hgoment on the nght there can be 
felt m the ihac fossa an elongated oval mass which on pressure 
feels elastic and tense The patient complams that pressure 
on this mass produces typical testicular pam Undoubtedly 
this IS the undescended testis and is the structure which accounts 
fer the uncomfortable sensations m this region which have been 
boked upon as chronic appendicitis 

Basal metabolism determination, -I- 17 per cent 
Laboratory Reports 
Blood 

Sugar, 090 per cent 
Urea, 032 per cent 
Blood Count 

HGB, 80 per cent Tidqvist, 85 per cent Sahli 
RBC, 5,440,000 
WBC, 10,200 

Differential 
Poly , 63 0 per cent 
S L , 30 5 per cent 

L L , 5 0 per cent 

TR , 1 5 per cent 

Red blood-cells fairly normal m size and shape 
Slight anisocytosis 
Unne (10 30 a u specimen) 


Total amount. 

180 cc 

Color, 

Olear amber 

Reaction, 

aad 

Specific gravity, 

1030 

Sugar, 

None 

Acetone, 

None 

Albumin, 

None 

Indican, 

+ 

Mte Occasional epith 
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Glucose Tolerance Test 


Unne 

before glucose, 

Sugar 


one hour after glucose, 

Sugar 


two hours after glucose. 

Sugar 

Blood 

one hour after glucose, 

Sugar 103 


two hours after ^ucose. 

Sugar 069 

X-Ray of 

Head — The radiograph examination of the head 


shotvs a ^ull e\'i(leiitl}' of the jiiesocq>hahc A-anet}', ha\ing a 
normal calvanum both in thickness and contour There is no 
eiidence of mcreased intracramal pressure The posterior oc- 
apital protuiberance is somewhat promment 

There is a sligh t area of calcification m the hgmentum nuchs, 
shghtl}' separated from the protuberance There is no separa- 
tion of the sutures The sdla is small and almost completel}* 
dosed m The floor is dear cut and shows no evidence of 
erosion The dorsum has a rather heavy tip The ethmoid 
cells are dear 

The entire esamination aade horn the small sdla, which is 
m this case peihaps of httle significance, diows no evidence of 
mtracramal patholog}* 

The radiographic examination of the hands shoa s a few quite 
small spicules about some of the jomts Most marked m the 
first jomt of the right thumb and the terminal jomt of the 
ri^t small finger The bones themsdres diow no abnormahtA* 
The tuftmg of the terminal phalanges is perhaps di^tlj' more 
pronounced than is normally seen 

Sumnuiry —This patient presents a very mteresting picture 
of an mdividual uho started out with a g enital tract develop- 
mental fault At the age of fourteen an attack of mumps 
destroyed the descended Idt testide Duxmg the } ear follow- 
ing this attack the patient grew 6 mches m length While the 
external gemtaha are small m devdopment the secondary sex 
chatactenstics are largely of the reverse tj-pe in the ana tnmir 
pannd It is mterestmg that the p^xhe and the sex eroticism 
is of the mascuhne type and active It is highly probable that 
the mteistitial portion of the undescended testis is adequate 
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It Will probably be unwise to interfere with the undescendcd 
testis surgically 

Discussion -—This patient is almost a successful male mdi- 
vidual From the pomt of view of his anatomy, however, he 



Fig 139 — Case 11/ Observe the mucli gaatcr stnightniss of Iini thin 
that found in Cases I and 11, much more vigorous position in standing, and 
masculine curve of the hand Also observe hair on inside of thigh running into 
the groin Oiagnosis Left testicular atrophy Right cryptorchidism 

presents characteristics of a similar though less extreme nature 
to those seen m Cases I and II 

He IS above the average height, the extremities arc greater 
m length than the trunk, and the pelvis approaches tlic shoulders 
in width Furthermore, there is a superabundance of fat dis- 
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posed along lines similar to those of Cases 1 and H, but less 
sharply locahzed It is more a general mcrease of subcuta- 
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p's 140 — Cs5e III 


=i:"r V — :i: * e:”- suo lie accentuations m the areas ~h.ch are 
. ^ r-£Ticed in Case I. the patho’opc t.pe 

I ' — Ca=e m is of peculiar interest becai.se the sfeihiag 



1360 


GEORGE DEAFER 


secondaiy sex characteristics— the voice, facial hair, mental 
vigor, masculme psyche, muscular strength, and male sev 
eroticism— are all present This is so notwithstanding the 
fact that the mdividual has senous gonadal faults In the first 
place, he was bom with a congemtally undescended testis on the 
n^t, and, m the second place, at the age of fourteen an attack 
of mumps completely destroyed the left descended testicle 
During the year following the attack of mumps the boy grew 
over 6 mches m height In this phenomenon there is an analogy 
to the length growth of the castrate 

It IS accqited as the result of experimental and clmical 
observation that the pitmtary gland mcreases m size and activity 
following removal of gonadal influence, and so we see m the 
circumstances of rapid growth following the attadc of mumps 
an analogous {fiienomenon In the case of the castrate, how- 
ever, there is, m addition to the length growth, the complete 
absence of secondary characteristics But m this patient there 
was an undescended testicle which escaped the mumps infec- 
tion This gland can be felt easily m the n^t flank, and un- 
questionably has saved its bearer m precisely the same way 
that the successful testicular tranqilant does m the expen- 
mental animal castrate 

It IS mterestmg to observe that m all these 3 cases— not- 
withstanding the general heavmess of build and breadth of 
face — ^the palatal arch m each mdividual is high and narrow 
and that the dental arch is a very narrow or pomted oval In 
C psn I the teeth are absent, so that their arrangement cannot 
be descnbed, m Case n close set and even, but m Case III 
there is a mngmitiil absence of both lateral masors Some 
recent authors have mamtamed that absence or irregulanly of 
the Ip t”**! masors is alwa}^ assoaated with a gonadal fault 
Such a gpTiwft1iy.at.inn is not justified at present Yet there are 
very many individuals m whom the two jflienomena are present 

All 3 of tlipsp cases present great sunilanties m habitus 
anil aU present certam gonadal faults All have, besides, 
diaractenstics which are analogous to many dianges found m 
the amTTTPF^’g All three, furthermore, show a well-marked 
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white line of Sergent While there is no definite proof of the sig- 
nificance of this line, it is generally accepted at present as indi- 
cating an insuffiaency of the adrenal glands This phenome- 
non will be referred to again m connection with Case W 

CASE IV 

Cltt^ Complaints — Pam m the upper epigastnum and lower 
abdomen for a >'ear, character, burning, contmuous, no varia- 
tion, no rdation to meals, nauseated, but no \'omiting with the 
pam Preiiously before pam began she used to vomit three to 
four times dail)' Vomitus nevor bloody 

About two months ago she began to have pains m the low er 
abdomen, most marked m the suprapubic regions, and buimng 
on ^oldlng unne She had hematuria for a month about five 
months ago, then dj’suna, noctuna, and general firequency 
Has lost 27 pounds m the past 3 rear, fatigues easily and 
feds weak 

No preiuous serious illness, no operations, no respuatoiy or 
cardiac symptoms Always constipated 

Skm has become darker m past year and a half The hair 
on face and body began two }’ears ago, has alwaj's had hair on 
aims 

hlamed No children, one pregnant, miscarriage from 
stiam at laundry work 

Menstruation began at mneteen } ears of age At first, -very 
irregular, three to six months inten-al, duration of eadi period, 
one week, no pain hCscamed at two and one-half wmwtTig 
Mamed second tune seven jears ago Intercourse normal 
Physical Examination— A punpled hau}*, oily 
middle-aged woman Marked tremor of extremities, often 
of head and body Ma^-hke face 

Eyes Pupils not regular, react normally, inses of different 
color Fundi normal 

Mouth Tongue coated and tremulous Teeth, pyorrhea 
Tonsils, small, reddish 

Heart and lungs negative Blood-pressure 148 systobc 
Abdomen In each flank, deqily placed m the kidney region, 

^OL.4— S6 
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there is felt a small hard tumor which shps easily under the 
fingers, too deeply placed to be accurately defined 

Reflexes Tendon reflexes everywhere markedly exaggerated 
Pelvis Introitus admits two fingers, no m for- 

mces Uterus small, round, m Tnidlme and anteflexed Cervix 
long, moderately hard, no masses, moderate leukoirhea 

Bladder Cystoscopy native Some bright blood with 
urme from right ureter Exammation for t b c negati\ e 
Kidney function Pthalem, 65 per cent Blood urea, 0 35 gm 
Blood CO2, 45 3 vol per c^t , 57 6 vol per cent 

Blood count Hemoglobm, 85 per cent , red blood-cells, 
5,260,000, pol3muclears, 83 5 per cent , small lymphocj'tes, 
10 5 per cent , large lymphocytes, 2 per cent , large mononu- 
clears, 2 per cent , eosmophils, 0, bors , 1, transitionals, 1 
Stools negative 

Gastnc fastmg expression and serial test-meal 

Futing Oae-hiU lionr Ons bnr One baur ud Tko boun 

absU 

Free Ha 0 12 28 60 62 

Total aadity 18 52 58 64 66 

Lactic acid 0 

Guaiac Streak of gross blood, probably traumatic 

Microscopic .Negative 

»-Ray of kidneys Shows nothmg 

iir-Ray of sella There is some vagueness and irregulanty of 
dorsum and floor of sella, which is itsdf of rather large size 
Basal metabolism +6 
Sugar tolerance test 

Xlme BI«ad sugar 

Fasting 1 0 gm 

Two hours 2 5 gm 

Four hours 
Six hours 

Evidently a slightly dunmished tolerance 

Unne Shows occasional famt trace of albumm, no casts 

Case IV presents a very striking picture of vinlism m the 


Vnne for glucose 
0 


Not obtained 
+ 
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fctnaip The outstanding features of the case are, first of all, 
the preservation of the infantile trunk eirtremily relationship, 
namelj, the trunk length greater than the extremitj- length 



Tig 141 — Cist. I\ ObsArvc enormous breadth of shoulden, namra 
hips, and misculinc contour of legs Note the hair on thigh, contmuous \nth 
the pubic mi«s Also note pigmentation and masculine wav of holdmg hand 
Diasmo«is \'inh<m Double adrenal tumors 


The shoulder width which is enormous, is much greater than 
the peKnc width and all the ■vertical hnes of the body tpnff to 
straightness rather than to curves 
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In connection mth the trunk evtremity ratio it is of mteiest 
to call attention to the observations of Tandler and Gross in 
their discussion of the castrate Just as the reverse ratio is 
charactensUc of early removal of se\ gland so also is 

the ratio of the present case found m association ^vith early 
sex npening These authors point out that women m general 
amvc at matunty earher than men, and that, m general, the 
trunk extremity relationship in women is that of long trunk and 



Fig 142 — Case IV Showing growth of hair on the face Note also the 
stolid and rather vigorous expression, also maxillary prognathism, and large 
car Diagnosis Vinhsm Double adrenal tumors 


short extremities They further point out tliat the races inhabit- 
mg southern Europe, whose age of sex npenmg is characteristic- 
ally young, preserve this trunk extremity ratio, whereas, the 
races of norttem Europe, m which the sex npening is later, pre- 
sent the reverse charactenstics m association with greater total 
length 

Wlule the breasts of this patient are of normal female charac- 
ter, the conformation of the extremities, especially of the legs 
below the knees, is just as charactcnstic.illy masculine, the 
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pqlf being devdoped more to the inner side of tie nudhne than 
the outer 
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Fig 143 — Case I\ 


The e\cessne hair and its distnbution in this individual is 
another stnkmg feature The distnbuDon is typically that oi 
the male and the mcreasmg faaal hau- has alreadj gone be\ond 
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tile point so frequently seen in elderly females, and is approach- 
ing the true masculine facial growth 

A great deal of stress m the discussion of hn-ir distnbuhon 
is laid upon the suprapubic arrangement as differentiating 
sharply the male and the female, the transverse upper border 
of the cimes being considered feminme, the pyramidal, mascu- 
hne As a matter of fact, there is no such final and shaiply 
marked hue of differentiation, the two types of upper maigm 
frequentiy merging very subtly one upon the other Another 
feature of the hirsute arrangements m the region of the crotch 
which IS perhaps more characteristic of the different sexes is 
that whidi obtains in the angle of the grom The typical femi- 
nine arrangement presents absence of hair m the grom contmu- 
ous with the bare thigh, whereas the typical mascuhne arrange- 
ment displays a contmmty of the thi^ and pubic hair throu^ 
the angle of the grom 

As far as secondary sex characteristics are concerned, this 
patient presents the boyish form and the mascuhne hiisutes 
The trunk extremity ratio indicates an early auakening of the 
gonadal influence Suspiaon was entertamed that she might 
be an example of pseudohermaphroditism The external gem- 
taha, however, are perfectly molded and the pdnc exammation 
reveals a normal uterus 

There follou’s another group of phenomena which must be 
considered m connection with the foregomg, but nhich does not 
bdong m the category of the secondary sex characteristics 
These are (1) pigmentation, (2) the absence of the white hne 
of Sergent, (3) gastnc hyperaadity, (4) muscular weakness and 
tremor, (5) the tumors m the flanks 

The first four are, m a sense, mutually paradoxic, muscular 
weakness, pigmentation, and gastnc hyperaadity are usually 
jiGcfinnfwd with uisuffiaency of the adrenal gland, for they are to 
be compared with the dassical s 3 Tnptoms of Addison’s disease 
But the absence of the white hne is difficult to explam, unless 
Its be associated with the well-sustamed blood-pressure 

It may be remarked that uhile the patient complams of muscular 
weakness, there is an mtense vigor m all her emotions as well as 
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A geneislizcd tremor, which gives the impression of A st h e n ic 
stAte of the \ihole neiuromusculAr system 

The fifth phenomenon in this group is thet of the tumors 
in the flaribs In 1912 Alfred GaHais descnbed At length a 
condition whidi he termed the “gemto-AdrenAl ^drome ” In 
this commumcAtion he reports a number of CAses from hterAture 
And several from his own observAtion The descripbons of his 
CAses And their photographs Ate ertraordinAnly like thet of this 
CAse As the result of his observAtions the point is mede thst 
there is a shAip distraction to be drawn between pseudoher- 
mephroditism (m which the extemel gemtehA of one ses sre found 
with the mtemAl gemtal oigansof the opposite sex) end the Appear- 
ance m an mdividual of one sex of the secondary sex character- 
istics of the opposite sex The patient under consideration 
(Case IV) undoubtedly displays the latter condition Un- 
questionably, ^e possesses congemtally faulty ovanan glands 
because her menstrual function was ddayed until her mneteenth 
}ear and never attained regularity Neverthdess, they were 
suffiaently dei’eloped to penmt impregnation and, so far as can 
be deteiimned, successful gestation up to the second or thud 
month, at which tune an abortion residted from physical stram 
She presents, howeier, late m life secondary sex characteristics 
of the opposite sex In assoaation with these secondary' sex 
characteristics are also found signs pomtihg to disturbance of 
the adrenal function — the tremor and asthemc muscular state, 
the ma i n t enance of blood-pressure at a dightly devated levd, 
and the appearance of pigmentation The position of the 
tumors, highly placed and deep m each flank, estabhshed the 
diagnosis almost beyond peradienture 

Speculation as to the mechanism bdund the symptoma- 
tology' of these cases leads at once to a consideration of the 
assoaation of the adrenal cortex to the gemtal apparatus It is 
well known that m the de> doping embryo the primitive cell 
streak which ultunatdj forms the ducts of Muller and of 
Wolff, prondes also the cells from which spnngs the 
cortex Embry ologicallj, therefore, the assoaation is flose 
In most of the cases descnbed by Gallais there is alway-s a penod 
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of great physical vigor, undoubtedly associated with the early 
stunulating presence of the cortical tumor As the ragw: pi^. 
gross this stimulation phase shdes gradually over mto one of 
adrenal failure Ihese tumors are very much more minTtimr 
m females than m males, and the diange m the secondary 
characteristics is always toward vinhty In young malfts and 
also m young females these cortical tumors are frequently asso- 
ciated with precoaous development and hypeigemtahsm This 
group, of course, mdudes the wdl-known mstjmriM i of the 
“Infant Hercules ” 

It must not be supposed, however, that tumors of the adrenal 
cortex are the only causes of these phenomena The mteresting 
paper of Guthne and Emery mdicates that MTniln.T conditions 
may be associated with lesions of various other members of the 
endocrme group 

The foUowmg case is presented to illustrate this pomt 

CASE V 

F J Age forty Occupation housewife 

Cku^ Complmnt — Fam and gas on stomach Duration two 
years 

Family History — Mother had weak heart, had stroke, died 
Father died of menmgitis Four sisters hving, two died in 
infancy 

Personal Hw/o/y —Weight, two years ago, 190 pounds 
Weight now, 170 pounds Sleep poor Appetite good Bowds 
move one to four times a day Has occasional diarrhea 
Urination daily five or six tunes, night, none or once 

Past Illness — ^Measles and scarlet fever Acadents, none 
Operations, none Quldren, none Miscarriages, none 

Fabent was a very small, thm child— at age of twenty-three 
hpgnn to get fat Mamed twice, first time at twenty-two, before 
she was fat Second time, six years ago Never pregnant 

Fenods began just before fourteenth year Never regular- 
three to four months’ mtervals At age of twenty-two very 
scant and sddom Now for past six months, under treatment, 
has been menstruating more regularly— every month 
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TTac gas— bowds tend to constipation now 
Has had hair on face smce eighteenth year— mcreasing Had 
measles, much tonsilhtis, no diphtheria, no scarlet fever, thui k s 
she had the mumps 

Patient is strong muscularly, but tires easily She is very 
sleepy much of the tune 



Fig 144 —Case \ Shoeing tbe C'ctensi\'e gronth of hair and the adi- 
pont} of the neutral t)pc, >ct sbl! retaining certain basic feminine carree 
Diagnos s Vintism Ovanan tumor’ 


Has burning and itchu^ of skm and m atomadi 
Psjche 15 extraordinar}' Like a boj' No suggestion of 
modest} mdistobmg 

Present Illness — ^For past too xeats patient has suffered 
Mith gas on her stomadi and occasional pam across her abdo- 
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men Passes a great deal of gas, \Mth occasional shar p cuttmg 
pain Has occasional feeling of nausea and yesterday and today 
raised a white slune Patient also has occasional diarrhea 
Has occasional bummg sensation m urmation For past week 
has had tenderness in region of epigastnum 

Discassion— This case presents many sunilanties to Case 
IV The male secondary sex characteristics are strongly de- 
veloped, espeaally m the modehng of the face, the expression of 


Fig 145 — Case V Obscne that the caption to Case IV applies to the 
face of this individual Observe also the vigorous line of the shoulder, present 
likewise in Case IV Note also the very pronounced maxillary prognathism 
and nasalization Diagnosis Vinlism Ovanan tumor? 

the countenance, and the distnbution of hair Even more 
mnrlcftf than m Case IV IS the \inhsm of this patient’s psyche, 
which resembles that of a boy It is mtercstmg also that this 
patient has an absent lateral masor tooth, and attention is 
called to the remarks on this point made under Case III 

Her menstrual function has always been very irregular 
Though it began at fourteen j'cars of age, it was never regular 
and often ceased entirely for penods of three to six months 
C ase IV had a somew'hat similar menstrual history, except that 
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in that instance the function did not begin until nineteen years 
of age, and for the first fen 3 ears was equally irregular, with 
long intervals 
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Fig 146 — CaseV 


The external genitaha of Case V shons an unusual hj'per- 
trophy of the labia minora, and rather a large chtons The 
cerxxx is xeij small and pointed and the uterus sharply anti- 
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£e\ed Just above the pubic bone a large moss about the size of an 
orange can be felt, which seems to be connected with the uterus 
The question arises, this example of vinhsm in the female 
due to a sunilar cause as that found m Case 111? The hterature 
contams examples of the phenomenon of vinhsm assoaated 
ivith ovarian tumors as wcJl as with cortical adrenal tumors 
In Case IV masses were felt m each flank, m Case V a mass m 
the pelvis Both these cases present anatomic characteristics 
of the male type — Case IV both m the face and body — Case V 
chiefly m the head and face Furthermore, Case V has the 
added feature of adiposity ivith the fat distnbution of the 
neutral type discussed under Cose 11 

The patient comes m complauung of "pam and gas of the 
stomodi” for the duration of two years and an mcreasmg tend- 
ency to constipation Are these symptoms the expression of 
a faulty physiology having a common causitive factor, with the 
reverse secondary sex characteristics? So far only are we justified 
in gomg mth this case with the findings at hand 

OEKERAI. COECLUSIOnS 

In the presence of extreme disturbance of function of ccrtam 
individual representatives of the endocrme glandular sjrstcm 
there exist defimte anatomic, physiologic, and psychologic 
charactenstics These diaractcnstics, as descnbcd, have been 
so frequently associated mth the partial absence or insulliaency 
of the gland or glands that we arc forced to the conclusion 
that the glatidnlnr fa^ts arc responsible for the altered state of 
the mdividual 

There are two distmct aspects of this subject which we may 
consider, and each wdl may form the purpose of careful study 
The first of these is the mvesUgation of the cases themselves for 
their own mtnnsic mtcrcst, the second opens up or, perhaps 
rather, lUummes a very old problem, namely, that of constitu- 
tion m modi wne The attempts of Laycock, Addison, and 
Hutchinson to classify manlund mto types was largely unsuccess- 
ful because of the lack of a normal standard With the metease 
of our knowledge of the glands of mtemal secretion these ac- 
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cepted endocruxopathic types have become so definite, so easdy 
recognizable, and so constant in then manifestations that they 
provide a standard It is of no significance in any saentific 
method «hidi dqiends upon oompaxison and analogy urhat the 
standard is— vrhethec it be normal or pathologic— so los^ as it 
be m both cause and effect Consequent^, these cases 

provide a rdiable pathologic standard \nth rrhich to compaxe 
other mdinduals presenting similar though less rrell-marked 
rlinrartMistifis It remains for the chmaan so to refine his 
observations of human anthropologic markings that he may see 
in each curve of outline, each uregulanfy of dentition or dis> 
placement of fat, dight pigmentary markings, or change m 
bony moddmg, analogy to one or other of the knorm and ac- 
cqited endocnnopathic types 

Similar refinements of observation must be earned mto the 
fidds of physiology, psydiology, and doubtless also immumty, 
and simdar comparisons made tnth these attnbutes of the 
endoennopath It is only by this means that \re diall xeadi 
the pomt of knou-mg just how much and what the glands of 
mtemal secretion hai'e to do with the detenmnation of an 
mdividual constitution We are only just at the threshold of 
this difficult and important subject, and at this stage the de- 
\elopment of reliable methods of m\ estigation and sound habits 
of mteipietation are sadly needed for its duadabon TJn- 
fortimately, the nature of the problem seems to be such as to 
encourage the bad habit of “pyraimdmg” hypotheses 

This has produced the present tendency' to mject mto the 
study of normal and disturbed phenomena of gronth, devdop- 
ment, and bodily form and function a new and rather mysterious 
and fanaful specialt}' called “endoctmology ” The unfortu- 
nate lack of balance and unwise consideration of evidence which 
many so-called endocrmologists have displayed m the flood of 
recent hterature bids fair to drh^ mto disrqiute, for a at 
least, a senous conaderation of the great importance to 
of the glands of mtemal secretion Obviously the 
for this subject springs bam the basic desire of physicians to 
gam more understanding of individual human constitution 
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From the earhest days this potent factor in disease has been 
perceived by chniaans, and great personal skill in its recognition 
was adueved by many of them Sut this skill was more the 
result of experienced mtmtion than of piease method The 
present-day "endocnnologist” is merely revertmg to the fonner 
Now it appears that bodily form and function, the constitu- 
tion of the oigamsm, are closely rdated if not actually depend- 
ent upon the activities of the endocnne glands Furthermore, 
precise methods of mvesbgatmgsomeof thecapaatiesof vanous 
members of this glandular group have been developed These 
are fortunate additions to the physician’s aimamentanum 
Logically, thqr should be used by him as are all other methods 
gathered at fbe bedside or borrowed from the laboratories of 
pure saence Yet the fascination and novelty of this subject is 
such that it fires the imagmation and the poetiy of men’s souls 
more thftTi the reasbn of their mmds Endocnnology is properly 
but a phase of general physiology, and as such should not be 
set apart as a special subject dominatmg all medical thought 
flTiH action Knowledge of the functions of the mdividual glands 
and their mterrelationship is of great help toward understandmg 
the factor of constitution m disease It is as a means to this 
end that the study of endocrme function is properly related to 
medicme, and not as a speaalty of mediane. 
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THE SIGNmCAirCE OF GLYCOSURIA 

Trt; significance of glycosuria when accompanied by other 
dimcal ^mptoms of diabetes is simply confirmatory evidence of 
an obvious condition The prognosis is, as }*ou all know, 
vanable, dependmg chiefly upon the age of the patient at the 
time of onset, and, more rarely, irrespective of the age, dqiend- 
mg upon the mdividual peculiarities of the disease 

There are other conditions, probably much more frequent 
than has hitherto been siq^osed, where the si gnificanc e of the 
presence of ^jcosuna is mudi more problematic, namdy, when 
it IS not accompamed b}* other evidence of diabetes In these 
conditions the gl>cosuria is most often discovered acadentally 
m routme or life insurance esammations Glycosuria may con< 
tmue as a constant phenomena or be mtermittent m character, 
and the health of the patient is very httle, if at all, impaired 
Many of these cases contmue to show sugar m the unne for 
months or } ears, but, if untreated, I tliinTf the majority eventu- 
ally develop mto outspoken cases of diabetes mdhtus or, as m 
other instances less frequently encountered, this glycosuna may 
contmue for many yearn without the dev'dopment of diabetes 
or even loss of weight This lattm' form of glycosuna, provided 
that it meets with other diagnostic requirements which I shall 
speak of later, is termed “renal glycosuna “ 

There is still a third form of mild glycosuna which is met 
with m ccrtam tovic conditions, fevers, etc , but m these con- 
ditions the glycosuna is only transitory 

It is my purpose today’ to present to y’ou sev eral cases which 
illustrate the difficulties that surround us m trying to dete rmin e 
what diagnostic and prognostic significance is attached to the 
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symptom, ^ycosuna first, when it is accompamod by atypical 
S}miptoms of diabetes, second, when found as the only presentmg 
symptom 

The first case illustrates a rather unusual condition, namely, 
diabetes with mild onset m a child who apparently has since 
become a case of renal gl 3 rcosuna 

CASE I 

A H , male, age six years Admitted to Presbyterian Hos- 
pital November 26, 1911, disdiarged December 9, 1911 His- 
tory No 31,327 

Chief Complamt — Ihcontmence of unne and progressive 
weakness 

Present Illness — ^Ih July, 1911 the patient first noticed 
nocturnal polyuna and mcontmence About two months later 
this mcontmence and polyuria occurred also during the day 
Thirst mcreased and the (Md grew progressivdy weaker (No 
mention is made of bss of weight ) Glycosuna (amount un- 
known) first found by a phj^aan two months before admission 
to ho^ital All the symptoms have contmued to date 

Past Histoxy — When ten months old patient suffered from 
an attack of infantile paralysis Both legs and the right arm 
are said to have been completely paralyzed There was gradual 
improvement after two months, but weakness of both extremi- 
ties has persisted Wlicn two years old patient was operated 
upon and had a tenotomy of bo^ AchiUes’ tendons The uime 
was tested for sugar one year ago, and no sugar was found 

Family Histoiy.— Mother has had diabetes ever smee the 
patient was bom Her glycosuna is veiy sli^t at the present 
tiinft There are no other cases of diabetes m the family 

Physical Ezanunation — Thm, pale child, markedly deformed, 
who shows the followmg significant fihdmgs 

1 Double dropped foot, more marked on the right 

2 Knee-jerk very duggi^ 

3 No aifide-donus 

4 NoBabinski 

5 Double flat-foot 
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6 Marked stq>page-gait 

7 A T^nnrmal pelvic mo\>ement rrihen walking 

8 Movements generally ata-ac 

9 Hand gtq) good and equal m both bands 

10 General, but sh^t emaciation 

11 Marked kyphosis of the lumbar region 

Course in Hospital — On an antidiabetic diet with reduction 
of the COH to about 30 to 50 grams, but with protem and fat 
kept at a higb le\el, the patient showed 1 per cent or over of 
sugar m tbe urine durmg his entire ho^ital stay No acetone or 
diacebc aad was found The fermentation test was done on the 
unne and was positive From then until his nest iisit to the 
hospital dispensary, August 11, 1915, he was not seen, and no 
examinations of the urme for sugar had been made durmg that 
mter\al 

ReadmUed to the Preshytman Hospital April 25, 1916 for an 
orthopedic operation No sugar was found m the urme at that 
tune Patient was m good health and gaining m wei^t 

Readmtssjon July 26, 1917, for another ortlu^edic operation, 
1 2 per cent of sugar found m urme, together with a trace of 
acetone 

Blood sugar (fasting) deven days after admission, when the 
patient was sugar free, shoTied 093 per cent 

The patient was put on a fast as soon as he was adimtted 
to the ho^ital, and the glycosuria disappeared after one day of 
fasting The diet was gradually raised until on August 11th it 
had reached COH 100, protem, 80, fat, 30 There was no sugar 
m the urme, but there was still a famt trace of acetone smd 
diacetic aad His a cigld was 65 pounds at this tiini» 

From August 21, 1917 until his last admission to the hos- 
pital, September IS, 1920, seieral observations on the nnn*» 
acre made m the surgical foUow-up, the results being as follows 

February 26, 1918 Urme glucose »0 Weight 80 pounds 

Apnl 9, 1918 Unne glucose =s0 

No examina tion from that time until June, 1920, when a 
famt trace of sugar was found m the urine His uetght was 85 
pounds at that time 
\oi. 4—87 
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On the last adnussion, September IS, 1920, the patient was 
put on a diet of COH 200, protem, 75, calones 2000 There 
was a famt trace of sugar m the urme This diet was rapidly 
raised withm six days to COH 300, and maintained for three 
weeks The unne diowed faint traces of sugar at mtervals, 
eight tunes during this later penod of observation The blood 
sugar (fastmg), September 20, 1920, was 091 per cent , two hours 
after glucose 100 grams, 096 per cent There was no g^ycosuna 

On September 27, 1920, one-half hour after breakfast, the 
blood sugar was 095 per cent 

On October 1, 1920, one-half hour after breakfast, the blood 
sugar was 107 per cent 

On October 5, 1920, half an hour after breakfast, the blood 
sugar was 084 per cent 

On October 14, 1920, half an hour after breakfast, the blood 
sugar was 120 per cent 

During his entire stay m the hospital no acetone or diacetic 
aad was found m the unne 

In mdividual specunens of unne taken at the tune of the 
vanous blood sugar determinations no sugar was ever found 

Quantitative determmations of the sugar m the unne ranged 
from 1 to 2 per cent Hese were on twenty-four-hour 
specunens 

W wgTit. on admission and on discharge, October 22, 1920, 
was 95 pounds 

Smce discharge from the hospital until January 1, 1921 
patient has been on a general diet, and has shown famt traces of 
sugar m all of the ten exsunmations that have been made Noc- 
turnal pol 3 nina has been mtenmttent, but is now Qanuary, 
1921) much less than it was ongmally 

You will all observe that m this case the onset of glycosuna 
was by some of the symptoms of diabetes, but m 

mild form When first admitted glycosuna (1 per cent) was 
present m the unne, but no acetone Moderate carbohydrate 
reduction was not successful m dimmishmg glycosuna, and the 
patient was discharged from the hoqntal ten years ago with no 
symptoms or signs suggestive of diabetes other than glycosuna 
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and noctunial incontinence It is unfortunate that no esti- 
mations of the blood sugar were obtamed during the ongmal 
hospital admission particularlj* in \'iew of the subsequent de- 
velopments The histon* of glycosuria from 1911 until 1917 is 
rather inadequate, and in fact, &om 1917 up to the present tune 
we know htlle of the frequencj* with which glycosuna has oc- 
curred 

You will notice that at the present tune the patient is able 
to tolerate large amounts of carbohydrate on a mixed diet, 
while sugar, m traces only, appears m the unne, and these 
traces of sugar are not constant The blood-sugar is always 
well withm normal limits, in fact, the peak reached in the ah- 
mentaiy curve is much below that often seen m normal mdi- 
Mduals without glycosuria The frequenqr with which sugar 
IS found m the unne of this patient is presumably not mareasmg, 
e%en though this point has not been properly controlled In 
'inew of the patient’s continued growth and gam m wei^t it 
seems probable that the diabetic (if it be diabetic) condition is 
gradually disappearing 

W’hat condition are we dealmg with? Does this patient 
belong to that ^ery rare group of “cured” diabetics? or should 
he be considered as a mild case of diabetes onginally which has 
de\ eloped mto a case of “transitory' renal glyxosuna '? 

One must adimt that accordmg to the cnteria generally 
accepted as necessary for the diagnosis of renal glycosuna this 
patient at the present time mom nearly conforms to the latter 
group than to the former or diabetic group 

The case is particularly' noteworthy m that symptoms of 
diabetes and glycosuna de> eloped at a time m life when glyco- 
suna IS almost in\ anably assoaated with a form of diabetes that 
is \ ery se\ ere and nearly alw ay's fatal e\'cn if the early ^■mptoms 
be mild 

CASE n 

S S female age twenty’-two years, smgle Laboratory 
worker History number not gi\en Vanderbilt Chmc First 
seen September, 1919 

Chief Complaints — ^Weakness, loss of weight ghcosuna 
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Present Illness— This is best told m the patient’s own 
language, as follows “At the begmnmg of December, 1918, I 
occasionally had short dizzy speUs which lasted for a few nun- 
utes On the advice of an oculist I examined my unne, but 
found it perfectly normal Later it was discovered that pus 
had collected m my smuses Thqr were pumped and the dizqr 
spdls disappeared About February, 1919 I began to feel un- 
usually tured at the end of my day’s work, but as I had no defimte 
symptoms of any kmd I did not consult a physician I went 
away for Easter wedc, but did not feel rested when I returned 
I could bardy complete my day’s work I had no appetite 
and had lost 15 pounds from September, 1918 to date ha the 
last wedc of April, 1919 I exammed my urme and discovered 
about ^ per cent sugar I had never had either excessive 
thirst or excessive unnation Tlie total twenty-four-hour urina- 
tion was greatly decreased or just a mmimum normal When 
I fdt particularly tued my dun would itdi m small white 
patches, generally on my arm or back I had noticed this for 
several years, but had been told that it was just an evidence of 
exhaustion 

“At the time I first discovered sugar my diet mduded meat 
or fish once a day, vegetables, fruit, milk, and a small amount 
of bread I usu^y ate for breakfast a small dish of cereal, a 
ginss of Tnillc, and sometimes two eggs I ate candy, cake, and 
other sweets only on rare occasions, possibly only once a month 

“When I discovered sugar I immediately dropped bread, 
Twilfc, and starchy vegetables from my diet, but I 4d not con- 
sult a physiaan until May 29th By this time sugar had 
to a httle over 1 per cent I had lost 20 pounds from 
my ongmal weight, and my tiredness was not reheved The 
physician I consulted directed me to continue the diet I had 
prescribed for myself, with the addition of more fat After this 
addition the slight trace of acetone, which had appeared at the 
end of May, disappeared I never, so far as I know, showed 
any diacetic aad 

“A blood sugar taken m June was 89 mg , one m July was 
110 mg per 100 c c 
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“From the time I dropped the forbidden articles from my 
diet until I under your care m September I did not have 
one sugar-free day The amount of sugar uas decreased by 
the diet, but it never disappeared “ 

Past Ebstory — ^Patient had a ner\'ous breakdoim m 1915, 
has always tued easily and is of a ver^’ emotional disposition 
Otherwise tiiie past history is unimportant 
Family History— Negative lor diabetes 
Physical 'RTntninafann — -WeU-nouti^ed, dark-complesioned, 
healthy lookmg girl, 5 feet m hoght and about 20 pounds under- 
wei^t Otherwise negative 

Course While Under Observation —Patient was put imme- 
diately on a \ery low diet consisting of COH 30, protem 50, 
fat 50 On this diet she became sugar fme m a few weeks and 
stayed sugar free for one w eek Then, m spite of the fact that the 
diet was oontmued as before, she began to show sugar agam 
In view of the fact that repeated blood sugar determinations 
and sugar tolerance tests had always ^own bbod sugar values 
of below 11 per cent, it was deaded to mcrease the carbo- 
hydrate gradually makmg daily observations of sugar m twenty- 
four-hour urine specimens (inadentally I ^ould add that this 
accurate control of the urme and food has contmued without 
missmg a day up to the present tune, February 1, 1921), and 
the patient has shown gly’cosuna persistently, the quantity vary- 
mg from 1 to 3 per cent daily' There have been occasional 
periods when the urine has been sugar free On one occasion 
when the patient was receivmg 200 grams of carbohydrate daily* 
(from October 15 to 28, 1920) the unne was sugar free over 
this entire penod The patient has been sugar free more 
often while on a COH mtake of under 100 grams than she 
has been on a diet of o\Gr 100 grams COH 

The blood sugar taken at fifteen-nunute interxals for an hour 
and a half after a meal containmg 100 grams of carbohydrate 
showed 108 per cent as the maximum, while durmg this canto 
penod the unne ^owed 2 per cent sugar 

The paUent now (January 17, 1921) wei^ 128 pounds and 
feels perfectly well m e\exy respect, but is still diowmg sugar 
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constantly m the unne, the diet at this time being COH 210, 
piotem 80, fat 90, with a blood sugar of 110 per cent (half- 
hour post lunch) and 1 per cent sugar in the unne 

This (Case II) differs from Case I m that the symptoms 
of diabetes are more open to doubt, loss of weight and weak- 
ness bemg the only evidence that could possibly be urged as 
symptomatic of diabetes m Case H The failure to mciease 
glyoosuna by mcreased COH mtake is present m both Cases I 
and H Both patients have gamed m weight while fating ]q. 
creasing quantities of food, and while Case II is stronger and 
has more power of endurance than formerly, she has not been 
observed over so long a penod as has Case I Also Case H 
seems to have a more persistent glycosuna The chief reason 
for su^ecting that Case II was originally suffering from dia- 
betes IS that she lost weight and seemed more ill than does a 
case of “renal glycosuna ” Such reasonmg, it may be admitted, 
IS open to argument, and there axe other reasons for assuming 
that she has been a case of renal glycosuna from the begmning, 
the pnnapal ones bemg the contmued low blood sugar and 
glycosuna irrespective of diet 

CASE in 

W H L , male, age thirty, single Hospital No 47,468 
Admission date, September 20, 1920, discharged October 5, 
1920 

Chief Complamt — ^Weakness 

Present History —Four years ago (November 10, 1916) the 
patient was refused for life msurance because of sugar m the 
iinnn Two weeks following this examination several specunens 
of urme were tested and, according to the patient’s statement, 
no sugar was found He contmued to eat an 3 rthmg he pleased 
up to June, 1920 Early m 1918 sugar was found m the unne 
on several occasions, but the patient was enrolled m the army 
m August, 1918 and apparently was free from sugar then 

In October, 1918, after an operation for hemorrhoids, poly- 
uria, polydyspia, and polyphagia were noticed, but no attention 
was paid to these symptoms, and except for tlie fact that the 
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patient was a little less capable of perfontnng prolonged phj-sical 
work there vras no other change m his condition He was dis- 
charged from the army Januarj* 1, 1920, and from then on began 
to lose weight and strength rapidly On June 1 1920 sugar 
was found in the urme (S per cent) His a\-erage wei^t of 
158 pounds, which he lad hdd until January 1 1920, had 
fallen to 125 pounds on June 1 1920 The patient was under 
moderate carboh}drate restriction from June 1 to September 
16, 1920 

Course While Under Treatment— When the patient came 
obser\ation September 16, 1920 an mdividual specunen 
of urme showed large amounts of sugar, no acetone or diacetic 
aad Willie he has been under treatment and up until Decem- 
ber 21, 1920 he has steadily gamed m wei^t and strength on 
a diet of COH 100, protem 110 fat 130 He now wei^ 130 
pounds and the blood sugar is 142 per cent two hours after 
lunch The patient is carefully weighmg all his food and is 
testmg his unne daily for sugar, and is acti\ely engaged in the 
bond busmess 

Past History — Kegative 
Family History — 'N^ati\ e for diabetes 
Physical Examination — ^E\cept for emanation it is alto- 
gether negative This patient illustrates a tj-pe of gl^xosuna 
which m its early stages ma> well be mistaken for nther the 
transitOTj tj’pe or a renal tj-pe but which subsequently de- 
\ eloped mto a case of moderately seiere diabetes This his- 
tory and the subsequent development of frank diabetes is, as 
already mdicated of much more common occurrence than is 
“renal ghcosuna,” and is also more common than that type 
of glycosuria seen m the first patient One naturally speculates 
as to what would ha^e happened had the diet been restncted m 
carbohydrate as soon as sugar was d]5Co\ered Also, was the 
blood-sugar cur\e typical of diabetes or typical of “renal gljxo- 
suna ’ at the tunc that the glj cosuna was &st discoi-ered? This, 
m turn mtroduccs the question as to what prognostic sigmfi- 
cancc 13 attached to the alimentary blood-sugar curie m mild 
glycosuria’ Docs an esscntiaUy normal cune with ghcosuiia 
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preclude the future development of diabetes? We will discuss 
this later 

Mr P , what is your opmion as to the ultimate prognosis in 
this patient? 

Mk P Li view of the present food tolerance anH m spite 
of the seventy of diabetes usually seen during this decade of life, 
I should think that under appropriate treatment his life could be 
prolonged for several years 

H R 6 Yes, that is probably true, but is the outlook for 
a complete lecoveiy good? 

Mr P No, I think not 

H R 6 That is correct Even under the most favorable 
conditions of modem treatment it is doubtful whether this 
patient will survive for another five years, and should he do so 
It ivill be only under conditions of marked invali dism As an 
illustration of what has happened m this case, I have m mmd 
another patient m whom sugar was found at the age of twenty- 
two This was four years ago, and althouj^ there were no 
dmical symptoms of diabetes at the time, and although his 
carbohydrate tolerance was 250 grams during the first hospital 
stay, he has steadily lost tolerance for food m spite of the fact 
that he has adhered rehgiously to a proper dietary and has been 
continuously kept from sugar m the urme He had, however, 
a high blood sugar, with shght glycosuna at the tune of onset 

CASE IV 

S L K, male, age thirty-five years, mamed Hospital 
No 43,475 Adrmtted October 1, 1919, discharged October 8, 
1919 

Chief Complamt — Diabetes 

Present Illness -—In January, 1916 patient suffered from a 
nervous breakdown due to overwork He took a “rest cure” 
for four weeks, and at the end of that time felt perfectly well 
At that time he suffered from great worry and shock due to the 
fact tlint his wife imscamed and was very ill on a railroad tram 
He was m faurly good health, but was excessivdy nervous from 
then until December, 1917, at which tune a doctor found patient 
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sbowing sugar m the urine (2 per cent) At this tune he 
rrei^ed 147 pounds 

He continued to sho\^ sugar in traces only until March, 
1918 He -aas then put on a \ery low diet for four wed^s, but 
never became sugar free until Julj 1918 Patient continued 
sugar free throng July, August and September He attributes 
this freedom from sugar to the feet that his mmd was reheved 
by the birth of a son 

La October, 1918 he began to worry about the influenza 
epideimc and his glycosuria returned La December 1918 he 
had influenza, and sugar uas constantly present m the urme 
( 1 per cent ) This has persisted until the present time (October 
1, 1919) Durmg all of this time he had lost 13 pounds, his 
present wd^t bemg 134 pounds From time of onset until 
Mardi, 1918 the patient ate “any and ever^ihmg" From 
April, 1918 imtil October, 1919 the patient has abstamed from 
abundance of COH and sugar 

Past History — Unimportant except that early m 1916 
patient we^ed 151 pounds, nhich was his highest nei^t 
Panuly History— No diabetes Patient’s father “suffered 
from many nerxous breahdovnis ” 

Physical Examination — ^Rather pale blond, stocky, well- 
musded ^nung man, of an apprdiensive di^sition Height 
5 feet, 7 mches Shght tremor of the hands and of the upper 
ejehds nhen the ejes are dosed Otherwise his phj'sical 
examination is negative 

Course m the Hospital — On October 2, 1919 patient -nas 
put on a diet of COH 300, protem 100, fat 100, and the diet was 
rapidly raised to 476 grams COH on October 6th The tw enty- 
four-hour urme, whidi was erammed daily showed 1 per 
sugar m e\ciy yeomen 

On October 2d the blood sugar was 072 per cent fastmg, 
fifteen imnutcs after 100 grams of glucose it was 076 per <m t 
Two hours after glucose the blood sugar showed 072 per 
At this tune, the patient being anxious to return to his hpni p 
m the West, and bemg particularly apprdiensixe about the 
presence of gljcosuria, he was advised to eat as he pleased and 
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not test his urme for one yeai He returned foi obsen'ation 
September 7, 1920, iieighmg 146 pounds, and stiD show mg 
sugar in the urme Tw'enl^ -four-hour specimens on September 
7th, 9th, 11th, 13tli all showed from 1 to 2 per cent sugar 

On September 9, 1920 the fastmg blood sugar was 112 per 
cent ,,he then received 100 grams of glucose The blood eiignr 
one-half hour after this W'as 138 per cent , tw o hours after it w as 
108 pel cent Indiiidual specimens of urme taken during this 
penod sliowed well-maiked reactions for sugar with Benedict's 
solution The fermentation test was positive and tj’pical 
Glucosazone crystals were found 

Anothei blood-sugar test taken one-half hour aftei an ordi- 
nary breakfast on September 13, 1920 showed 104 per cent, 
with sugar m the mdmdual specuncn of urme voided at 
that tune 

February 1, 1921 Patient’s health is e\ceUent He has 
been eating ever^'thing he pleases, mdudmg sugar, and is much 
less apprehensive concerning his condition He still shows small 
amounts of sugar in the urme 

CASE Y 

F M, female, age thuly jears, smgle Occupation clerk 
History No 38,899 Date of admission, August 10, 1918, dis- 
charged October 17, 1918 

Chief Complamt — ^Swelhng and pam m Uie right knee-jomt 
of three da}^’ duration 

Present Illness — ^Sl\ weeks ago the patient fell and injured 
hei rig ht, knee A bruise appeared, and a few daj's later slie 
noticed pam m her knee when walking upstairs A week later 
stiffness and swelling were noticed, the swellmg was gradually 
reduced to half its oiigmal size on admission to the hospital 
She has had no fever, but she has had shght sore throat, which 
she says has been present for the past three montlis 

Past History — ^For the past three or four jears the patient 
has had swellmg of the nght ankle Did not haie this last 
wmter Seven years ago patient had a cough, whidi lasted for 
four j'ears Her plijsiaan told her tliat this cough was due to 



THE SIGXIFICAXCE OF GL\COSt(IlIA 1387 

her tnTl8l^g She has ne\er had a tonsillectomy Evcqit for 
the loss of 5 pounds dunng the last tro ueeks die has not lost 
\i eight 

Family History — ^Unimportant, and negati\e for diabetes 
Physical Ezamiiiation —A weU-nounshed y oung uroman Tvho 
presents no abnormahty except several urhite spots on both 
tonsils The right knee is swollen above and to the nght of the 
patella Xo redness, no tenderness Pam upon extensl^e 
flexion v-Ray of the knee-jomt is negatixe Temperature 
100 2° F , pulse 100, respirations 24 on admission 

Course m the Hospital — Patient contmued to hax e very* 
sbght temperature for fixe days, but this subsided and remamed 
absent dunng the rest of her ten-week stay m the hospital 
The knee also returned to its normal size 

The unne of August 17th shoued a famt trace of sugar xnth 
the patient on a normal diet This was treated by one day ’s 
fast x'hich caused the sugar to disappear Dunng the next 
SIX weeks v hile the carbohydrate tolerance was bemg gradually 
increased to 300 grams, the patimt showed famt traces of sugar 
in the urme on four different occasions There was no more 
. sugar present v hen on 300 grams than there had been on 95 
grams of carbohydrate Her weight was reduced &om 99 
pounds on admission to 91 pounds one month later She 
V eighed 100 pounds when discharged 

Smce the patient’s discharge from the hospital she has 
steadily gamed m weight until now (February 9 1921) she 
weighs IIS pounds An attempt has been made to eliminate 
the sugar which has been constantly present m the imne and 
“•iter two or three weeks of extreme carbohydrate withdrawal it 
has been possible to render the unne sugar free Hovexer on 
resuming a general diet she has contmued to show sugar The 
amount m a twenty-four-hour specimen xanes from 1 to 1 9 
per cent The termentation test is posibxe 

IVhile the patient was m the hospital four determmations of 
the blood sugar were made, and at no tune did it exceed 105 
per cent Smce her disdiaige she has returned to the dis- 
pene-rx on an axerage of once per month Blood sugar which 
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has been frequently taken, has never exceeded 13 per cent 
except on one occasion, when it reached 16 per cent forty 
nunutes after lunch This was on November 10, 1920 Glyco- 
suna has been present in all mdividual urme specunens t-ntpn 
at the tune of the blood-sugar determinations 

These last two patients illustrate very aptly the fact that 
glycosuna, without hypei^lyceima, without any dmical symp- 
toms of diabetes, and irie^ective of carbohydrate mtake, may 
contmue for some years without impairing the health of the 
patient and without diabetes The criteria that are now pretty 
generally accepted as bemg diagnostic of “renal glycosuria," 
so called, are the following 

1 Contmuous or mtermittent glycosuna, more or less inde- 
pendent of carbohydrate mtake, the percentage amount of sugar 
appearmg m the urine varymg from mere traces to as hrgh as 
2 to S per cent 

2 Glycemia which never exceeds the normal percentage con- 
centration, and which m most instances never reaches the 
highest figures found m the alimentary blood-sugar curve of 
the normal mdividual 

3 Absence of other symptoms of diabetes continued over a 
period of years without dietary restnctions 

In adopting the blood-sugar curve — t e , the blood-sugar 
values (b^ore, one-half hour, and two hours after standard 
doses of glucose) as a method of determinmg the final outcome 
of a case showmg glyoSuna without symptoms of diabetes — we 
must first be faimliar with the so-called “blood-sugar curve” m 
normal individuals With this test, as well as with other 
rliniral tests when the normal mdividual is used as a control, 
we must not forget that it is always important to determme 
what constitutes a normal mdividual This is sometimes diffi- 
cult when trymg to evaluate the blood-sugar curve, particularly 
in certam people who otherwise would be designated as normal 
The blood-sugar curve m normal people will show such ab- 
noi- rnalities as the following (I) a high peak, higher than 18 
per cent without glycosuna, (2) glycosuna slight without a 
nse above the normal m blood sugar, (3) no glycosuna, but a 
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hi^ and prolonged curve A feir people showmg one or another 
of abno rmalities ha\e been noted by v'aiious observers, 
and although hi most of these instances no further obsen-ations 
have been made, jet there are a few cases m nhich contmued 
observafaon has not led to any condiision that these persons 
tiere potential cases of diabetes or e\cn cases of “renal glj-co- 
mria > They should probablj* be classified as normal people 
with transitorj hyperglycemia or gljxosuna It is important 
to Lnon that there are such people, and possibly these abnor- 
mal gljcemic curves ate mdicative of endocrine disturbances, 
but nhat is more important Will such people eventually ' 
develop diabetes’ From what httle evidence I have col- 
lected m observations made over a penod of two to three 
jeats I am mdmed to beheve that, generally speaking, thej* 
will not 

The tj'pically normal blood-^gar curve after 100 grams bj 
mouth diould be as follows 

1 Blood sugar before glucose 07 to 12 per cent 

2 Blood sugar withm an hour after ^ucose from 13 to 18 
per cent, this representmg the peak of the curve, and it is 
usually obtamed withm the first half-hour 

3 A return to the fastmg levd withm tno to two and a half 
hours 

The curve that is most suggestive of early diabetes (hyper- 
thjToidism bemg excluded), even when symptoms are absent, is 
one m which the blood sugar rises to high normal or hi^er 
than normal limits and remains hi^ for more than three hours, 
or at least docs not return to the fastmg level withm that 
while traces of sugar appear m the urme 

The curve that is supposedly tjpical of “renal glycosuria” 
i** one that starts at the usual normal or low normal fading 
level and that rises to a peak which 15 not so high as the usual 
normal peak, retunung to the fastmg level withm two hours 
and accomparucd bv sugar m the unne 

There are manifold venations of these two types of curves 
as vou may imagmc but, broadly speaking, they hold true 
Thi« method of testing is helpful m diagnosis— probably the 
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most hdpful single clinical test— but we do not belie\e that it is 
infaUible 

We come now to a discussion of the type of glycosuna tliat 
is characteristic of diabetes and the type tliat is charactenstic 
of renal glycosuna ” Zf m a given case when shght glycosuna 
e\ists and by COH withdrawal this glycosuna disappear 
readily and reappears in mcreasmg amounts as the COH intake 
IS mcreased, we may feel reasonably certam that we are deahng 
w'lth a case of diabetes It is true tliat the cases we beheve to 
be renal glycosuna may also be rendered sugar free by COH 
withdrawal, but, as a rule, only when such withdrawal is e\- 
treme, as, for mstance, on complete fastmg Some cases of 
lenal glycosuna, as is evidenced by Case S L K , still mam- 
tam a trace of sugar in the urme even after a period of fast 
days We have never obser\'ed this in early and mild cases 
of diabetes 

After the patient suffering from renal glycosuna has been 
rendered sugar free in the unne, the resumption of even a small 
amount of COH (15 to 50 grams) will usually cause a return of 
gl} cosuna, which does not mcrease m quantity as the COH of the 
food is mcreased, whereas m mild diabetes the effect of resummg 
COH m quantities of from 15 to 50 grams w'ould be to produce 
glycosuna In fact, any mild diabetic, in order to be classed as 
mild, should be able to tolerate 50 grams of COH or more for an 
mdefimte penod without show mg sugar m the urme, and w'hen 
the COH IS mcreased suffiacntly to cause glycosuna this glyco< 
suna would then mcrease m quantity, especially if we continue 
to raise the COH of the diet 

1 have limited the discussion of glycosuna m this chnic to a 
rather restneted field, and we must not forget that it is a symp- 
tom found m many other conditions But even granting that 
this is true, we should make it a rule ne\er to dismiss it lightly 
as a symptom Eiery patient m whom glycosuna is found 
should be advised to undergo a period of obsci^'abon m which 
blood sugar and unne findings are mvestigated and the food 
mtake is controlled The patient should then be advised as to 
the necessity of ha\'mg penodic tests of his urme made— at least 
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once e\et> three months for a long tune— and to report an}' 
5} mptoms of ill health umnediatd} Periodic blood-sugar de- 
termmations should also be made accordmg to mdividual mdica- 
tions Onl} m this riay can the patient’s future health be pro- 
tected, and, madentall} , as data is thus collected much informa- 
tion will be added to our knowledge of the prognostic si gnifi- 
cance of gljcosuna with or without hj-perghcemia 
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VARiAnons nr cases of hyperthyroidism from 

A CLINICAL, LABORATORY, AND THERAPEUTIC 

STANDPOINT 

The fact that aU patients vitli hyperthytoidism do not 
improie xmder one t 3 ’pe of therapj-^medical or surgical— led 
us to behe^e that some cases, e\en thou^ thej appeared chnic- 
all> almost identical, -nere intnnsicall> diCerent With this in 
mmd ne undertook some critical studies of the condition in the 
hope that ne might discover group features nhich nould assist 
in outhnmg a therapeutic regime Early in the course of our 
observ ations differences v, ere manifest The following cases are 
ilIustratiAe 

CA^I 

E R Fbstory No 45,056, aged thirtj'-fi.ve, male, white, 
married, tra'vdmg salesman, entered the Presb}i;enan Hospital 
on Februar)' 17, 1920, complaining of cardiac palpitation, ner- 
\ousness, and shortness of breath Famil\ history negatiie 
e\cept for one sister who is supposed to ha\e had a goiter 
Preinous historj was cssentiall> negative Present illness dates 
back three 3 ears when patient first noticed rapid heart action 
and later dc\ eloped tremor of hands e\cessi\e sweating, and 
d}’«pnea on exertion Struma had been present for about one 
jear Some loss of weight had occurred earh m the disease, 
but at the time of admission the patient had regamed his nor- 
mal w ci^t Tonsilhtis had occurred early m the disease, which 
led the patient to ha\e his tonsils remo\ed The ^ortness of 
breath rccentlj had increased to such an extent that he Sought 

\Ot.4— SS *393 
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hospital attention Physical examination showed a well-de- 
veloped and well-nourished young man weig^ng 63 6 kilogram's 
and measuring 167 5 cm The shm was moist and flushed 
The patient appeared somewhat nervous, but was without frank 
exophthalmos, though the eyes were bright and somewhat 
staring Jofiroy and Moebius signs were present The thyroid 
gland was drflusely enlarged, but no brmt or thrill could be made 
out The heart was normal in size and position, its action was 
irregular m force and rhythm The character of the heart 
sounds were suggestive of mitral stenosis, but no murmurs were 
deflmtely heard There was a fine tremor of the fingers and 
toes The blood-pressure was 150/80 Physical evammation 
was otherwise negative Shod exammation was negative The 
electrocardiogram showed auncular fibrillation, there was a 
marked pulse defiat The metabohc rate on admission was 
55 per cent above normal The sugar tolerance test (100 
grams glucose by mouth) gave an essentially normal response 


Fasting blood-sugar 
15 minutes later 
50 minutes later 
155 minutes later 


0 094 per cent 
013 *' 

015 " 

0 107 " 


A questionable reaction for sugar was present m the unne four 
hours after the glucose admmistration 

Chemical Study of the Unne— The patient received a 
creatm-free diet of 2570 calones, this was a 30 per cent mcrease 
over the patient’s basal requirement 


Sate 

Feb 20 
Feb 21 
Feb 22 


Nitragen inuke Nilngen output Oeatiain 
12 6 gm 13 9 gm 1 72 gm 

12 6 " 13 9 •• 1 71 '■ 

12 6 “ 131 “ 138 " 


Ciealin 
00 gm 
00 ' 

00 (some 
unne lost) 


The v-ray evammation of the heart (6-foot tube) did not show 
fqrdigr enlargement, but revealed a shadow suggestive of an 
enlargpd'^mus 

miHSf refft m^bed and digitahs therapy the pulse defiat 
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cleared up, although the heart action uras still irregular in force 
and rhjthm On October 23d the basal metabolism was 46 
per cent abo^e normal, \nth a respirator}- quotient of 0 72 
The patient was discharged on March 6th much improved 
S}mptomaticall}, but with his heart still fibnllatmg and his 
metabohc rate still high After leaiing the hospital ambulator}' 
treatment consisted m r-ra} therap} On April 3d after three 
a-ray treatments the metabohc rate had mcreased to 53 per 
cent abo\e normal On June 23d after six treatments his 
metabohc rate was still 51 per cent abo\'e normal, the pulse 
was 88 but still irregular, and digitalis wras contmued On 
August 16th after the eighth treatment quite stnkmg changes 
were manifest. He had felt a stead} improiement and finally 
there has been a disappearance of all of his ^mptoms — short- 
ness of breath, tremor, ner\ousness He had been gammg m 
weight On ph}'sical examination he now appeared calm there 
was but a xeiy shght tremor the struma persisted, though 
somewrhat smaUer and the heart rate wras regular and 84 to 
the imnute Unfortunately no electrocardiogram wras taken at 
this tunc, but from the dimcal endence one could feel sure that 
he was not fibnllatmg Bis basal metabobsm had decreased to 
8 per cent below the normal v-Hay and digitalis were now 
discontmued and on September 25th the patient returned m 
excellent condition, with a metabohc rate of 6 per cent above 
normal He is now back on the road as a ttavehng salesman 
and domg his full work without an} difficult} 


CASE n 

H G Histoi} Xo 26419, aged twenU-two }ear 5 , male, 
white a broker by occupation entered the hospital on June IS, 
1920 withahiston ofnenousness an undue feehng of warmth, 
exophthalmos and swelhng of the neck for the past two }ears 
r amil} and previous histoi}- w ere essentially negatix e The'onset 
of the illness was sudden occumngtwro} cars ago when he noticed 
a swdlmg of the right side of the neck, nen-ousness, exophthal- 
mos and a “rush of blood to the He 

wis lrc'»ted with clcctnat} and ear 
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With symptomatic improvement, though the gland mnhnnpH to 
grow m size There vn& no history of ever having lost much 
we^t He contmued, however, at his work, which was that 
of a curb bndrer, with very httle difficulty, ezcqpt for some 
dyspnea on exertion, until he was admitted to the hospital 
Phsrsical examination revealed a fairly well-noun^ed man 
with a flushed face, eyes prominent, and hd shts wide All the 
corroborative eye signs of Graves’ disease were present The 
thyroid was diffusdy enlaiged and a thnll and bnut could be 
made out over both lobes The heart was slightly enlaiged to 
the left, the rate rapid but regular The qileen was just palpa- 
ble A fine tremor of fingers and tongue was noted White 
blood count 8200, of which 72 per cent were polymoiphonu- 
dear The Wassermann reaction was native m both anti- 
gens On Jime 18th the metabohc rate was 55 per cent above 
no rmal and the pulse was 104 Ihe sugar tolerance was as 
follows 

Blooilainr Glmaeuiinoe 


Fasting 

15 nunutea after glucose ingestion 
SO minutes after glucose mgestion 
120 minutes after glucose mgestion 
240 minutes after glucose mgestion 


095 per cent 
125 " 

23 *• 

23 " 


f+-K 

+- 


The rTiemiml study of the unne gave the following results 
The patient received a creatm-hee diet of 3000 calones 
As m the previous case, a 30 per cent mcrease over the patient’s 
basal requirement 


Sate 

ntike. 

NiMSa 

ontimt. 

OestiaiB 

Cratin 

nnesod 

June 29 

llOgm 

13 22gm 

1 038 gm 

307 gm 

537 gm 

June 30 

119 ” 

15 39 " 

120 " 

374 " 

518 " 

Julyl 

84 •• 

12 47 ” 

1046 •• 

379 “ 

554 •' 


On rest m bed and a hi g h calone diet he improved, but as 
he became impatient, it was decided that he should go to the 
countiy for the summer, eat a hi^ calone diet, and return m 
the fall for further observations The patient was next seen on 
Sqitember 14, 1920, and his metabohc rate was 44 per cent 
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above nonnal, m spite o£ the fact that he had gamed weight, 
felt less nervous, and appeared greatly unproved »-Ray ther- 
apy was started After the thud treatment his metabohc rate 
had fallen to 28 per cent above nonnal, with stnkmg dmical 
improvement At present he has had ei^t »-ray treatments, 
his mfttabobg rate is 9 per cent above normal, he is back at 
work as a curb broker, and says that he feds entirely wdl and 
is able to do thus strenuous work without tiring He sleqis 
wdl TTig pulse IS around 80, and althou^ the struma perdsts, 
it IS much smaller and feds distmctly softer 

CASE HI 

M D Histoi}* No 36,148, aged twenty-eig^t, female, 
housewife, entered the hospital on Sqitember 25, 1917, re- 
admitted on January 8, 1918, and August 5, 1918, for conditions 
odier than the present illness (operations for incomplete abortion, 
lues) At that time there was no suggestion of thyroid disease 
A note m the history of the thud admission distmctly states 
that no enlargement of the thyroid existed and there were 
neither signs nor ^'mptoms pomtmg to this condition, except a 
shght accderation of the pulse-rate The patient was seen m 
the follow-up dime off and on between admissions, where she 
was treated for lues, etc On ^larch 24, 1919 it was noted that 
she was becommg nervous, and on April 7, 1919 that she per- 
spired easily and that die had exophthalmos, struma and tremor 
A diagnosis of exophthalmic goiter was made and the patient 
was readmitted to the hospital On the fourth arirniewnn^ 
April 12, 1919, the patient complamed of fatigabihfy, lieaHapTia^ 
nervousness, sweating, enlargement of the neck, and swellmg of 
the feet and legs She had lost 12 pounds durmg three weeks 
before admission — present weight 122 pounds 

Physical examination diowed exr^hthalmos and correlated 
eje signs tremor of the fingers, tach^xardia, and swellmg of the 
feet White blood count 5200, of which 49 per cent were poly- 
morphonudear, 16 per cent large mononudear, and 34 per 
lymphocytes The Wassermann reaction was stiU positive m 
spite of previous treatment 
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After an eight weeks stay m the ho^ital the patient was 
much unproved on rest m bed and antiluetic treatment, and 
was discharged with directions for ^-ray therapy to the thyroid 
The amount of o-ray given was not suffiaent to e'^ect any 
results 

On March 5, 1920 she was readmitted When she left the 
ho^ital deven months prenously she weighed 115 pounds 
When readimtted she neighed 129 pounds Dunng the first 
seven or eight months at home she felt better, but during the 
last three die was distmctly worse Her net^ had become 
larger, she had grown more nervous and imtable, and had not 
been able to sleep Her feet had swelled and she became dy^- 
neic on e\ertion The tremor and sweatmg were more marked 
Her physical evammation was mudi the same as on the last 
admission, except that the struma had mcreased m size and the 
heart was more enlarged Her basal metabohsm was 49 per 
cent above normal The white blood-cdls numbered 2800, 
polynucleats, 40 per cent , lymphoc 3 rtes, 52 per cent , large 
mononuclears, 7 per cent On March 18th the basal metabo- 
lism was 47 per cent above normal and the glucose tolerance 


test was as follows 




Bload4usar 

Glucose ID unne 

Fasting 

OPl per cent 


15 minutes after glucose mgestion 

IS 

0 

60 minutes after glucose ingestion 

19 " 

+ 

120 mmutes after glucose ingestion 

16 


The rhpmiral study of the urme was earned out on a creatm- 
free diet The patient received 2780 calones 


Dute. 

Kitnscn 

laULe 

^ilroEcB 

output 

Creatinin 

Oeatin 

Vneaeid 

Mar 16 

15 9gm 

12 77 gm 

729 gm 

387 gm 

656 

Mar 17 

13 9 “ 

12 4 •• 

733 ■■ 

463 •• 

620 

Apr 27 

13 9 “ 

117 " 

656 " 

550 “ 


Apr 28 

13 9 “ 

110 ■■ 

636 *• 

428 *■ 

604 

Apr 29 

13 9 “ 

15 5 •• 

614 '■ 

409 " 


She vas given medical treatment, rest m bed, high calone 
diet, sedatives, and had all sources of mfeebon removed As 
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she did not improve, it \ras deeded to operate On May 12, 
1920 a p artial thyroidectomy was done, and except for a fen 
stormy days foUowmg the operation, when she had a se\’ere 
thyroto-dcosis, die made an unemitful recovery 

The postoperati\ e examination of the nnne revealed the 
following The patient reedved a creatm-ficee diet containing 
3400 calories 


Dale- 

Kitnsca 

tatake 

Kilnsea 

entpBt 


CitaUa 

Uneaad 

June 14 

15 3 gm 

9 37gm 

725 gm 

024 gm 

570 gm 

June 15 

160 “ 

7 68 “ 

537 “ 

00 •• 


June 16 

16 4 “ 

9 89 “ 

523 •• 

00 •' 

739 " 


Her basal metabolism on June 12, 1920 was 35 per cent 
aboie normal and die showed symptomatic improvement On 
Jul> 8th, just pnor to disdiarge, her metabohe rate had come 
down to 28 per cent abo\e normal Smee her discharge she 
has been seen frequentlj She has gained m wei^t, is not 
nervous and is much improied, though her metabohe rate on 
two occasions has been around ^ per cent above normal The 
most recent determination (January' 10, 1921) diowed a meta- 
bohe rate of 35 per cent aboie normal, die is beginnmg to get 
more ncri'ous, her pulse is around 120, and she is chstmctly in 
need of further treatment As two preiious postopetati\ e cas^ 
showed a marked fall of metabolism on x-ray therapy, it is pro- 
posed to obsene the effect of this treatment before resortmg to 
further operate e procedure 

Here we ha\e three joung adults with very obiious hyper- 
thiTOidism— with tj’pical histones, symptoms, and signs lliej' 
were all Ncrj nearl} of the same degree of toxiaty, d the basal 
metabolism ma\ be used as an mde\ On closer examination of 
the data, howexer, certam differences were apparent 

Case I was a xoung man who m spite of a sexerc thjio- 
toncosis, with more than a 50 per cent mcrease m his metabohe 
rale, was not losmg weight and whose carbohydrate metabolism 
was cssenUalh normal when judged by the blood-sugar curxe 
and the bdiaxior of the respiratory quotient after glucose m- 
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gestion ‘ The cardiovascular system, though, was badly hit— 
he had a very rapid, totally irregular pulse and the electro- 
cardiogram sliowed auricular fibrillation He was one of the 
few coses studied that never excreted creatm on a cieatin-fice 
diet, even tliough he sliowed a minus balance of nitrogen during 
the period of observation Therapeutically, however, he gave 
brilliant results under the viay, witli a fall in the basal metab- 
olism, disappearance of all the symptoms of hyperthyroidism, 
gam m weight, and a return of the heart to a normal rhythm 
Case H was also a young man with much the same ^dmgs, 
but ivith a regular and less rapid pulse On study, however, he 
revealed an apparently decreased ability to store glucose and 
glycosuna after glucose mgestion, t e, a so-called decreased 
sugar tolerance There was creatmuna on a creatin-frcc diet 
assoaated ivith a negative nitrogen balance Rest in bed on a 
high calorie diet improved him somewhat, but did not decrease 
his metabolism perceptibly Even three montlis’ quiet sojourn 
m the country on a high diet failed to brmg his metabolism 
down much, thou^ his general condition and symptoms were 
somewhat benefited Under radiotherapy improvement was 
very rapid and the metabohsm promptly fell, so that he returned 
to his very strenuous occupation agamst our advice 

Case in was a patient who bad been seen m the hospital 
previous to the onset of her present trouble Tliere was a 
pretty distmct eleven months' history of hyperthyroidism, com- 
ing on rather abruptly under observation m the suigical follow- 
up dmic On the admission before the lost slic had had some 
radiotherapy, but the dosage was small and it was given irregu- 
larly and without benefit She appeared vciy toxic, though her 
basal metabolism was only 47 per cent above normal She 
showed a somewhat decreased ability to store glucose, though 
tliere was only slight glycosuna followmg its ingestion She 
excreted rather large amounts of creatm, though her nitrogen 

* In some work on liypcrtli}rroidisni, which is to appear liter, the respira 
tory quotient wrn followed phnsically after glucose ingestion The results 
obtained point to i decreased ability on the pirt of the tissues to ston gliicost 
rather than to an actual decrease in sugir tolcmnci 
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Twlgnre was positi\'e throughout the greater part of the e'vpen- 
jnent Rest in bed on a hi^ diet and the relno^al of foa of 
infection did not benefit her A partial thj-roidectomy did im- 
proie her symptoms for a time and also caused a disappearance 
of the creatmuna and a shght fall m her basal metabolism 
The latter houei'er, 'nas not mamtamed for long With a 
return of the ^mptoms the basal metabolism rose to about its 
imtial le\d, inhere it has remamed smce She has now been 
started on a course of radiotherapy 

Creatmuna m hyperthyroidism has been eiqilained by as- 
sunung that the energy required for the mcreased metabolism is 
partly met by* the decomposition of muscle tissue which leads to 
a hberation and excretion of creatm While this theory appears 
logical and obvious, it does not esplam the creatmuna m those 
cases of hyperthyroidism that are m aintaining their weight and 
actually' stormg mtiogen Here the mcreased rate of creatm 
hberation or production may be due to a stimulation of this 
particular mcdiamsm by thyrovm or other substance elaborated 
by’ the diseased thyroid 


COKCLUSIOZTS 

1 Basal metabolism is x'ery’ helpful m controllmg therapy' 
and judgmg the tonaty of hy’perthyroid patients 

2 From an analysis of the ^mptomatology', laboratory 
studies, and therapeutic results in these cases it appears tTiat. all 
cases of so-called Graves’ disease are not fundamentally alike 

3 The occurrence of creatmuna m hyperthyroidism has not 
been satisfactonly avpiamed m all cases It does not seem to be 
related to the mtiogen balance. 
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gesbon ^ The cardiovascular system, though, was badly hit— • 
he had a very rapid, totally irregular pulse and the electro- 
cardiogram shoived auricular fibriUabon He ^vas one of the 
few cases studied that never excreted creatm on a creatm-fiee 
diet, even though he showed a mmus balance of mtrogen during 
the period of observabon Therapeubcally, however, he gaw 
brilliant results under the a-ray, with a fall m the basal metab- 
ohsm, disappearance of all the symptoms of hyperthyroidism, 
gam m weight, and a return of the heart to a normal rh 3 rthm 
Case n was also a young man with much the same finding s, 
but with a regular and less rapid pulse On study, however, he 
revealed an apparently decreased abihty to store glucose and 
glycosuna after glucose mgesbon, t e , a. so-called decreased 
sugar tolerance There was creabnuna on a creatm-free diet 
associated with a negabve mtrogen balance Rest m bed on a 
high calone diet improved him somewhat, but did not decrease 
his metabolism percqibbly Even three months’ quiet sojourn 
m the country on a high diet failed to brmg his metabohsm 
down much, though his general condibon and symptoms nere 
somewhat benefited Under radiotherapy improvement was 
very rapid and the metabohsm promptly fell, so that he returned 
to las very strenuous occupabon against our advice 

Case m was a pabent who had been seen m the ho^ital 
previous to the onset of her present trouble There was a 
pretty distinct eleven months’ history of hyperthjooidism, com- 
ing on rather abruptly under observabon m the surgical foUou- 
up rliniff On the admission before the last she had had some 
radiotherapy, but the dosage was small and it was given irregu- 
larly and wiftout benefit She appeared very toMC, though her 
bncnl was only 47 per cent above normal She 

showed a somewhat decreased abihty to store glucose, though 
there was only shght gljrcosuna foUowmg its mgesbon She 
excreted rather large amoimts of creatm, though her nitrogen 

* In some work on hyperthyroidism, which is to appear later, the respira- 
tory quotient wa*i folloned phasically after glucose ingestion The results 
obtained point to a decreased ability on the part of the tissues to store glucose 
rather than to an actual decrease m sugar tolcrince 
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THE CLINICAL VALUE OF BASAL METABOLISM 

Fundamental Prmciples of Basal Metabolism The Deter- 
mination of Basal Metabolism by Means of the Benedict Port- 
able Respiration Apparatus Facts of Lnportance to Chmcal 
Medicme that Have Been Obtained by the Study of Basal 
Metabolism m Obesityi Diabetes Melhtus, Cardiorenal Dis- 
ease, Nephntis, Permaous Anemia, Leukemia, Typhoid Fever, 
and Diseases of the Thyroid Gland 

urmoDvcTioii 

The evtensne researches of Eugene F DuBois and Francis 
G Benedict and their collaborators ha>e succeeded m makmg 
data concemmg the rate of enetg} production of distmct duucal 
importance The recent deielopment of various forms of ap- 
paratus that are so simple that they may be utilized as part of 
routine procedure in formulating diagnosis and guidmg treat- 
ment has gl^en considerable stimulus to the study of basal 
metabolism m disease 

BASAL METABOUSM AND ITS DETERMmATIOK 
The minimal heat production m the postabsoipti\ e state, that 
IS, fourteen or more hours after the takmg of food, constitutes 
an mdnndual’s basal metabolism, the heat production is at its 
minimum while the subject is at complete mental and physical 
rest The heat production ma\ be measured in one of tiro 
wajs first, b\ the method known as direct calonmetr>', second, 
bi mdirect calonmctt) Direct calonmetiy, as the nami* im- 
plies, measures the actual heat produced hy the subject within 
a small chamber This procedure is much too compheated to 
be of use m the usual hospital, clmic, or ofiSce Indirect calor- 
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THE CLINICAL VALUE OF BASAL METABOLISM 

Fundamental Pnnciples of Basal Metabolism The Deter- 
mination of Basal Metabolism by Means of the Benedict Port- 
able Respiration Apparatus Facts of Importance to Clinical 
Medicme that Have Been Obtamed by the Study of Basal 
Metabohsm m Obesityi Diabetes MelhtuSi Cardiorenal Dis- 
ease, Nepbntis, Permaous Anemia, Leukemia, T^hoid Fever, 
and Diseases of the Thyroid Gland 

IRTRODUCnOK 

The extensile researches of Eugene F DuBois and Francis 
G Benedict and their collaboratois ha\e succeeded m making 
data concenung the rate of eneigi production of distinct clmical 
importance The recent development of vanous forms of ap- 
paratus that are so simple that thev may be utilized as part of 
routine procedure m formulating diagnosis and guidmg treat- 
ment has given considerable stimulus to the study of basal 
metabolism m disease 

BASAL METABOUSM AltD ITS DETERMIRATIOR 
The minimal heat production m the postabsorptiv e state, that 
IS, fourteen or mote hours after the takmg of food, constitutes 
an individual’s basal metabohsm, the heat production is at its 
minimum while the subject is at complete mental and phvsical 
rest The heat production mav be measured m one of two 
wajs first, bv the method known as direct calonmetrv , second, 
bv mdirect calonmctr} Direct calorunetirv , as the ngnu. un. 
plies, measures the actual heat produced bv the subject withm 
a small diambcr This procedure is much too compheated to 
be of use in the usual hospital, clmic, or office Indirect calor- 
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imetiy determines the heat production by measuimg the 
of oi^en consumed and the quantity of mtrogen and carbon 
diomd e hmm ated Accurate observations may be obtamed 
from the quantity of oxygen ubhzed without paying attention 
to the carbon dio\id or nitrogen By thus reducing the data 
required the basal metabolism detemunations have been brought 
withm the reach of many to whom the machines and procedures 
of a few years ago would have proved to be impracticable 

The cntenon for heat production is the number of calones 
produced per square meter of body surface during a given umt 
of time The surface area of each mdividual is different, but 
it IS easily calculated according to DuBois’ chart or formula if 
the height and weight are known The normal basal metabo- 
lism also vanes somewhat accordmg to the mdividual’s age, for 
which due allowance must be made The average standards 
axe furnished by DuBois, a vanation of 10 or even 15 per cent 
from the average is to be considered withm the normal limit 

BOTES OB THE DETERIOBATIOB OF BASAL METABOLISlf WITH 
THE “BENEDICT PORTABLE RESPISATIOB APPARATUS" 

No attempt will be made at this time to cover the techmc 
of respiratory gas determinations with the various forms of 
apparatus now available We have had some e\perience with 
the Benedict portable respiration apparatus, and a few ob- 
servations concerning its use may be of value to you This 
marbine gives very accurate measurements of o'^gen consump- 
tion by measuring the change m volume of the gas m a closed 
orcuit, the CO 2 bemg absorbed by passing the an: through a jar 
of soda-hme A spirometer with an accurately balanced bell is 
included m the arcmt, the counterweight bears an mdicator, 
and the fall of the bell as oxygen is consumed is measured on a 
crnfe Readings of the height of the spirometer bell are made 
at the beginmng and end of a measured penod, and check read- 
ings are also made over measured portions of the penod, accord- 
mg to the y.itimes method, these latter are termed “inside 
readings” From these readings of oiygen consumption and 
fimp the oxygen consumption per mmute is calculated, this 
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%olume IS conected to standard conditions (0® C and 760 mm 
pressure) from the reading of temperature and of barometric 
pressure \rhidi are taken, and then, usmg an assumed average 
of 4 825 calones per hter of osy^ (corresponding to a res- 
pirator>* quotient of 0 82) the total cabnes per hour are calcu- 
bted The patient’s body surface havmg been detenmned from 
the and rrei^t measurements, m accordance -with Du- 

Bois linear formula or his haght-'nm^t diart, the calones per 
square meter per hour are found and compared vnth the stand- 
ards of a\erage \alues, based on age and sev 

The patient shouH be m the postabsorptive state, that is, 
at least fourteen hours should have ebpsed smce the takmg 
of food and furthermore, he should be kqit at rest for half 
an hour before the penod of obser\ation is begun It is our 
custom to a^ the patient to take no food after 7 F m on the 
da} previous to the examination He reports at the bboratory 
at 9 \ M and is made comfortable m the recumbent position, 
Tilth the dothmg loosened if necessai}, so as not to mterfere 
vnth respiration, he is then instructed as to the nature of the 
test and the necessity of lying completely relaxed and at rest 
.\fter tncntv to thirty’ mmutes the mouth-piece and nose-chp 
are adjusted and about ten mmutes are alloned for the patient 
to accustom himself to them He is told that the accuracy of 
the test depends upon his breathmg naturally and unconsaously, 
and that he should pay no attention to the apparatus, but should 
tty to forget that he is breathmg m any other ttnin his accus- 
tomed nay When he appears to be breathing naturally’ and 
regularly the t ah c is turned and the stop-watch started 

In order to determine the shrinkage of the air m the oicuit 
accurately the readmgs at the begmmng and termination of 
each penod are taken at the end of a normal expiration TTnw nii 
lies the largest source of error with this method Occasionally 
a patient will be found whose respiration is so irregular that 
It IS impossible to obtam results that check satisfactonlv, 
usually, however, the expirations are fauly r^ar and the 
change m volume of the spirometer with each expuation rep- 
resents the oxygen consumption Each readmg should be 
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chedced by noting the descent of the mdicator at the end of the 
previous or succeedmg expirations, m this way one is enabled to 
judge whether the reading was taken at the end of a nnmml 
expiration and to apply a correction if it appears not to have 
been so taken For example, m beginning the penod the valve 
IS turned and the stop-watch started at the end of what appears 
to be a normal expiration The mdicator is then closely ob- 
served over half a dozen successive regular expirations and the 
valve IS turned and the stop-watch snapped at the end of the 
next U the mdicator is not caught at the exact pomt where, 
by deduction from the preceding eipurations, it should have 
stopped, the error is kept m nund, and, after the air is com- 
pletely washed and shrinkage has stopped, the readmg of the 
scale IS corrected by the amount of the error. 

In makmg inside readings the same method is used, the ex- 
pirations bemg watched both before and after the one which is 
taken as the start or end of the penod, and the correct reading 
denved tiom these rather than from the actual reading itself 
By holdmg the watch close to the scale the time reading can be 
made witlun a fraction of a second after the scale reading with- 
out the necessity of stoppmg the watch The temperature is 
then read and noted Readings of the scale are most easily 
made against the upper edge of the mdicator and are estimated 
to tenths of a millimeter 

In patients whose respiration is qmte irr^ular the degree 
of accuraiy depends iqion the degree of success m estimating 
the correct position of the mdicator at the moment of starting 
or ending 

A second important source of error is low activity of the 
soda-hme If too dry, the soda-hme will not absorb properly 
and ^ould be moistened If too wet, however, it may cake 
and mteifere with proper ventilation The use of a calaum 
rTiTnrift jar m the orcoit before the soda-lune contamer will 
prevent this, but as the dry air tends to take moisture from the 
soda-hme and thus decrease its activity, the calcium dilond 
s bmild be removed whenever the absorptive pouer of the soda- 
hme seems to be decreasmg 



the clkical value of basal meiabousu 1407 


Activity of the soda-lime may be tested by tappmg the outlet 
of the soda-hme jar and passing a sample of air taken from this 
point through a solution of barium hydrond A com-ement 
mdes of its activity', howe\er, is frinushed ly the length of 
tune and the amount of riinnkage observed duimg the -nashmg 
of the air after the penod is ended After the valve is dosed 
the mdes should not nse more than 5 or 6 mm further, and it 
should come to test m one mmute or less Prolonged shnrik age 
after the penod is ended is an mdication of exhausted or dry 
soda-hme, of insuffiaent ventilation, or of a leak m the ap- 
paratus 

The routme tests for x entilation rate and for leakage should, 
of course, be made each time the madime is to be used There 
should be no change m the scale reading m ten mmutes when a 
lOO-gram weight is placed on top of the ^irometer bell If 
there is loss of gas, the followmg method is of assistance m 
locatmg the leak The inlet tube is detached from the spirom- 
eter and dosed with a tightly fitting rubber stopper The 
spirometer bell is removed and the outlet is dosed m the same 
waj A Y-tube is then used to connect a blood-pressure man- 
ometer and inflating bulb to the oxvgen inlet of the marhin a 
Air IS now pumped m to a pressure of about 100 mm Hg, the 
faint hiss of the escapmg au: will often mdicate the location of 
the leak and soapsuds will show its exact x>osibon 

It must be remembered that atmospheric conditions inside 
the madime dunng the penod are different from those found at 
the bcgiiuung or end of the penod At the latter times the air 
IS diy and free from CO:, while dunng the penod both are 
present to a degree dependent upon their rate of production and 
absorption This is a pomt of equihbnum whidi is reached 
only after the madime has been runnmg an appreciable length 
of time In order to av oid error from this source it is necessary 
that the air inside the madune should be at the same point of 
eqmhbnum as regards water vapor and CO: content at the 
bcgmmng and end of the inside penods The first inside read- 
mg is therefore not made until at least two minutes after the 
bcgmmng of the penod It follows also that checL-pehods 
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cannot be computed which b^m with an outside reading and 
end with an mside, or vice versa 

As regards the question of correcting the barometer read- 
ings for water vapor tension, it may be si^ that at the timp the 
outside readings are made the air m the circuit is veiy nearly 
dry If the soda-hme is actively hygroscopic the water vapor 
tension at the time of the inside readings is also far from the 
saturation pomt, so that to make a correction from the usual 
tables which give the water vapor tension m saturated air at 
various temperatures would probably mtroduce fully as great an 
error as to make no correction at all Benedict’s experiments 
for the determination of xra.ter vapor tension at vanous pomts 
m the cucuit gave very low figures, so that it would seem better 
to make no correction lor this factor, a comparison of inside 
and outside figures m our senes of determinations appears to 
bear this out 

COs determinations with the Sanborn Benedict apparatus 
have not, m our eiqienence, proved satisfactory, the blower not 
being sufficiently powerful to maintam proper ventilation through 
the amount of absorbing substance that was necessaiy When 
the calaum chlond was reduced suffiaently m amount to per- 
mit proper ventilation it was found that a certam amount of 
water vapor was apparently earned through the first calcium 
chlond jar and mto the soda-hme jar, where it was measured as 
COi Possibly with a more powerful blower or more active 
calaum chlond than we were able to obtam satisfactory measure- 
ments might have been made, but the sunilar e'qienences of 
others lead us to beheve that the use of sulphunc aad jars for 
absorbing water is necessaiy for rehable work m detemunmg 
respiratory quotients, and that with this form of apparatus a 
mote powerful blower is required 

BASAL METABOLISM IN DISEASE 

The following table, taken largely from the wntings of 
DuBms and his collaborators, indicates the variation of basal 
m efabnlism that has been observed m the diseases and path- 
ologic states thus far studied 
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TABLE I BASAL METABOLISM AS 

DISEASES 


Xormal 

Obeslt^ 

Diabetes meUitus 
Severe 
After fasting 
Emaciated 

Cardiorenal \nthout dvspnea 
Cardiorenal mth dyspnea 
Xephntis xnth edema 
Xephntis without edema 
Perniaous anemm 
Leukemia 
T>phoid fever 

Tuberculosis (temperature about 104” F ) 
Tuberculosis (no fever) 

Prolonged undernutntion 
Ewiphthalmic goiter 
Verv mild 
Mild 
Severe 
\crv severe 

Cretinism and mvxcdema 


reported in VARIOUS 

Taceat basal sactabdlism sbore 
or bdoT avenge nonad 


-15 

to 

+15 

-14 

to 

+10 

-19 

to 

+23 

—36 (lowest observed) 

-37 

to 

-10 

-10 

to 

+10 

+25 

to 

+50 

-40 

to 

+14 

+2 

to 

+29 

+2 

to 

+33 

+21 

to 

+123 


As high as +50 

+ 15 

to 

+35 

-33 

to 

+15 

-30 

to 

-10 

+15 

to 

+30 

+30 

to 

+50 

+50 

to 

+75 

Over+75 

-40 

to 

-IS 


These figures have been taken latgelv from the publications of E F 
DuBois and his oollaboiators, though other sources have been consulted 


Obesity — There are some cases of obesity which are due to 
disturbances of the internal secretions The types brou^t on 
b} the dunmished activity of the thjroid and hypophysis are 
famibar to all of >ou, and may be diagnosed m large part by 
their climcal diaractenstics In doubtful cases, however, a 
determmation of the basal metabolism will be of ^ery great 
hdp In the hypothyroid cases the basal metabohe rate is 
below normal In the more common form of obesity, due to 
ovcrcatmg, physical inactivity, and a plaad disposition, the 
metabolism as measured by the surface area is withm normal 
limits Evidently the mereased body bulk, due to the “mert 
fat, ' has not the same effect m reduemg metabolism as the 
“mert fluid ’ has m edematous patients The former are up and 
about and the latter are usually' bedridden and undernourished, 
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these differences may be the detenninuig factors m mamtaining 
or lowering the basal metabolism In treatmg obesity it is 
obvious, m view of the normal metabohc rate that exists m 
these mdividuals, that the addition of thyroid preparations to 
the subcalonc diet as an “accelerator” for the loss of weight, 
must be carefully watched In these cases, symptoms of hyper- 
thyroidism often follow even comparativdy small doses, taAy- 
cardia, cardiac irregulanties, headache, nervousness, restless- 
ness, diarrhea are prone to devdop and must be guarded against 
Bi every case of obesity loss of wei^t does not ensue upon the 
use of th3rroid medication, though the drug is given to the pomt 
of mild mtoxication 

Diabetes Meilitus — mcrease m basal metabohsm is not 
found m most cases of diabetes mdhtus However, there may 
be acute phases m the couiee of the malady m which protem 
destruction and consequent mtrogen loss exceed the normal 
level During such periods the basal metabohsm is raised above 
the usual average Allen and DuBois do not believe that 
aadosis plays a part m elevatmg the basal metabohc rate 
Instances of the above phenomenon are rare, and whoi they do 
occur they must be treated by the usual measures, and there is 
no great advantage m having actual figures for the basal met- 
abolism 

The more common findmg m diabetes melhtus is that the 
basal metabolism is distinctly below the normal level XTnder- 
nutntion and lack of muscular activity are responsible for this 
phenomenon Sudi patients can mamtam their energy and 
heat balance on a lower food mtake than normal mdividuals 
One of the objects of starvation m treatmg diabetes is to bring 
about such a state of affairs While it has the advantage of 
establishing mamtenance at a lowered calonc levd, it entails 
loss of mental and physical effiaeniy m some cases, while it 
i pr^^acps the strength and sense of w^ bemg m others These 
effects ^ould be considered carefully m every uistance and the 
treatment regulated accordmgiy 

Determinations of basal metabolism are not necessary for 
the successful handling of diabetes melhtus The prmciples 
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just set forth may be taken for granted and utihzed as estab- 
lished facts Because of the diminished power of the body to 
break down glucose m diabetes the usual proportions of Os con- 
sumed and COs excreted do not persist Hence the basal 
metabolism m this disease cannot be determmed by the simple 
mgpluniw; that measure the Os made use of by the body, but re- 
quires a knowledge of the COs ehmmated as u ell 

Heplintis and Heart Disease — ^In cases of mild nepbntis 
and compensated cardiac disease the basal metabolism ranges 
witbm normal limits In some instances m cardiorenal patients 
the metabolism rises as high as 50 per cent abo\*e the average 
Dyspnea is the factor that produces this chai^, the muscular 
effort entailed by the mcreased respiratory rate is presumably 
responsible On the other hand, m some cases the basal met- 
abolism IS considerably lowered, m patients who have much 
edema it may be as much as 40 per cent less than the average 
The edema mcreases the surface area by distention with an 
mert fluid, and it is perfectly plausible that a lower metabolism 
as measured by surface a^ea should be present under such 
arcumstances A rise m blood-pressure, the presence of an 
aadosis or the existence of ei'en marked impairment of renal 
function, as measured by the omventional tests, does not in- 
fluence the plane at which metabolism proceeds The abnor- 
mally high metabolism occurtmg m certam nephntics has been 
attributed to the dyspnea and restlessness characteristic of the 
se\crc types of the malady, previous fastmg and undemutntion 
may be re^onsible for some of the low figures presented 
Furthermore, a study of the respiratory quotients makes it 
ciident that the metabolism of proteins, fats, and carbohydrates 
IS m nowise disturbed m the cases of heart and hidn^* Hiwaga 
thus far obserxed m the calorimeter 

In isolated instances m xery severe nephntis a determina- 
tion of the nitrogen balance has shown that a toxic destruction 
of protem must exist at times at least This apparently 
occurs most frequently xxhen such patients are monbund and 
the phenomenon thus assumes a position of nunor climcal im- 
portance 
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From the physiaan's pomt of view some of these facts are 
of very great value Dyspnea and edema m themselves 
immediate symptomatic treatment, and the detemunations of 
basal metabolism axe not of any aid m maTrmg either the diag> 
nosis or therapy more precise The knowledge that hj-per- 
tension, aadosis, and renal insuffiaency do not alter the meta- 
bohc rate or result m any change m the nephritic or cardiac 
patient that impairs their abihty to utihze protems, fats, or 
carbohydrates, gives the chmoan a very sound foundation upon 
whidh to proceed when the very important dietetic side of 
treatment is determined on m this group of cases 

Penucioua Anemia — The mcrease of basal metabolism 
present m pernicious anemia may be somewhat unexpected 
The languor of such patients certainly does not mdicate it 
The rapid regeneration of blood-cells, and the e\tra effort re- 
quired from weakened and impaired muscles m carrying out the 
bochty functions, especially the respiration and cuculabon, with 
the mcreased frequency of the respiratory rate and heart-beat, 
may eiqilam the rather madded rise m basal metabolism occur- 
ring m anemia These observations indicate why rest and a 
high calonc r£gune are efficaaous m bunging about an amehora- 
tion of the condition The high diet is generally acknowledged 
as being desuable, but it is earned out consaentiously m but 
few cases This is partly due to the fact that many of these 
pati^ts have poor appetites, and, m part, it may be attnbuted 
to the lack of care m administeniig such diets It is a common 
trr pmimni that “forced feeding,” when it is actually analyzed, 
really provides a subcalonc ration In those cases m whidi a 
TiigTi diet of 3000 to 5000 calones has been earned through the 
results have been remarkably good, the red blood-cells haw 
and the general amdibon has been improved 
Leukemia —The very high basal metabolism characteristic 
of leukemia is extremely mteresting The nse is so great that 
the only theoretic eiqilanation of this state of affairs does not 

to be entuely adequate, it is claimed that the process pro- 
ducing the great number of white blood-cells may be responsible 
for the metabolism, whether other factors also play 
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a role remains to be determined It is perfecdy e^^dent from 
the facts thus far obUuned that these casK must have a diet 
of a caloric value considerably in excess of the normal if they 
are not to become vreak and anemic 

Typhoid Fever— The basal metabolism of tj-phoid fever is 
considerably mcreased In some cases it nses hi ^ er than 50 
per cent above the nonnal The increase is rouj^y pro- 
portional to the ha^t of the fever These observations hold 
true for the febrile penod Duimg comalescence tiiie basal 
metabolism drops at first and then nses to 15 to 20 per cent, 
above nonnal It appears that there is an mcreased proton 
dotruction in typhoid fever as shovm by the large amount of 
mtrogen duninated by sudi patients, this increases the basal 
metabohc rate in addition there is an augumented heat pro- 
duction irithout a coire^nding nse m heat dimination this 
results m fever and an additional rise m metabolism These 
abnotmahties unless met by some therapeutic measures trill 
emaciate the typhoid patient jeopardize his chances of re- 
cot eiy, and prolong his cont alescence The e&cact' of the high 
caloric diet of Shaffer and Coleman in meebng tiie situation is 
now a matter of history, eteit'where that ttphoid is treated 
food 13 administered accordmg to the prmaples laid down by 
these obsertets These patients absorb their food wril, the 
high diet docs not mcrease heat production the nourishment 
gnen laigdy in the form of carbohydrates pietents the loss 
of the protem and fat from the body tissues and thus maintains 
the weight and strength as far as this is possible, by ^-mptom- 
atic treatment, 3000 calons a day appears to be the amount of 
food which meets the needs of most cases of typhoid feier, 
however many bdieie that this may be mcreased with good 
results, especially as the loss of mtrogen and destruction of 
bod} protein is thus more certainly prei ented 

Th«c sery great advances m the treatment of typhoid fe\er 
ba\e been based on metabolism studies m^ol^ing the mtrogen 
bilancc and heat produebon The large number of obsen'ations 
made us a concrete idea as to the Imd and quantity of 
food to be admini s tered It is impossible to make freejuent 
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mctcibolibm determinations on each patient, and it would prob- 
ably be of no great value to have them smcc the course of tlie 
disease can be judged sunicicntly well by the temperature carve 
We should, however, always be willing to acknowledge our 
debt to those who have bo painstakingly studied the metabolism 
of typhoid fever and given us an elTicient means by wliich we 
can combat many of the most dreaded symptoms and complica- 
tions of this disease 

Tuberculosis — ^Tlie optimum amount of food for tubercular 
patients has been an open question for some time. Forced or 
moderately higli feeding has usually been administered, varying 
amounts of protein have been given to tliese patients, the quan- 
tities have varied largely according to tlic “clinical impressions” 
of tlie physiaan in charge, on the one hand, and tlic resources 
of tlic hospital or patient on the otlicr McCann and Barr 
have recently investigated this problem by means of mcUbolic 
studies and have put it upon a rational and much more definite 
basis 

The basal energy requirement of the tuberculous individual 
IS given in I'able 1 It is apparent from these figures that the 
patient with no fever or only a slight rise in temperature has a 
basal metabolism that docs not exceed the extreme normal 
limits When the body tempemture rises considerably, to about 
lOi” F , tlie metabolic rate goes up materially Coughing and 
restlessness os well as the fever arc responsible for this increase 
When the coughing and restlessness are eliminated it appears 
that tlic basal metabolism diaractcnstic of a temperature of 
104® F is but plus 29 per cent of the average normal standard 
instead of plus 40 per cent In nearly every instance the basal 
metabolism, during the afcbnlc stage, is lower tlian for the same 
individual calculated for his normal weight AH these facts 
indicate that the heat production and metabolic rate in tubercu- 
lous C.ISCS arc not, contrary to a wide-spread belief, very materi- 
ally mcreased 

There is no change from the normal m the respiratory 
quotients, tlius indicating that proteins, fats, and carbohydrates 
arc utilized in normal fashion Furthermore, the destruction 
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of protein in this disease, while greater than normal, is not 
nearly as marked as m tj'phoid fever 

The condusions m regard to the diet appropriate for the 
tuberculous subject may be expressed most conasely if quoted 
from the paper of 3kIcCann and Barr “Durmg penods of 
actixitv of a pulmonary* tuberculosis the diet need not contam 
more than 500 calones abo\e the basal requirement (from 2000 
to 2500 calones), nor more than 60 gm of protem The object 
of such a diet is to mamtam the respiratory activity at the 
lowest level compatible with the mamtenance of mtrogen eqm- 
hbnum To adueve this purpose it is just as necessary not to 
o\ erfeed as it is to mamtam muscular rest 

“Wlien the actiinti of the disease has subsided the total 
calones m the diet should be raised to meet the requirements 
of the patient as his muscular activity mcreases The protem 
mtake could also be mcreased to enlarge the repaur quota ” 

It appears that overfeedmg the tuberculous patient has 
detriments whidi heretofore have not been generally recognized 
As a result of metabohc studies a rational diet whidi meets the 
needs of the situation exactly has been outhned 

Diseases of the Thyroid Gland — The first mtunation that 
the metabohsm m exqphthahmc goiter was abnormal was given 
by Fnedndi jMulIer m 1893 He found an mcreased mtrogen 
output and thus demonstrated an excessive protem destruc- 
tion m this disease This comparatively simple observation has 
been the starting-pomt for the many experiments and studies 
that have served to illuminate the problems of hyper- and 
hypothyroid ^mptoms Upon them the rational prmaples of 
treatment have been based Very recently the methods of 
cstimatmg the metabohc rate hav e been simplified a great deal, 
and it IS possible to make rapid and frequent observations of 
the basal metabolism These determinations provide what is 
acknowledged to be the best means of makmg a dia gnngis of 
over- or underactivity of the thyroid gland, and, furthermore, 
thej furmsh entena which guide the surgical, Roentgen ray, 
and medical treatment 

From Table I it may be noted that tuberculosis, cardiac 
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disease, undemutntion, obesity, and certain nervous affections 
may lead to the suspicion that the thyroid gland is functionmg 
too actively or too httle In the event of necessity of differ- 
ential diagnosis imder these arcumstances the determmation of 
the basal metabolism is of very great help, inasnuir b as all of 
the conditions mentioned vary much less from the average nor- 
mal basal metabohsm than do abnormal thyroid states Other 
maladies, such as leukemia, cardiorenal disease mth marked 
dyspnea or typhoid fever, whose basal metabolism approaches 
the mtensity of that reached m exophthalmic goiter, may be 
diagnosed by {diysical examination and the usual routme latoia- 
tory tests without having recourse to the deteiminafaon of their 
metabobc rate 

One of the best example of the diagnostic value of the 
determination of the basal metabohc rate m medicme is that 
furnished by Peabody, Weam, and Tompkins Of 57 soldiers 
submitted to them for treatment, pnncipally because of rapid 
heart action, nervous mstabihty, and physical infenonty, 24 
were diagnosed as cases of hyperthyroidism The normal meta- 
bohc rate exhibited by these mdividuals di^roved the diagnosis 
This mvestigation ^ows condusively that “nervous" patients 
do not necessanly have a high basal metabohsm Nervousness, 
tremor, slight eidargement of the thyroid gland, lagging of the 
eyehds and tadiycardia were present m many of these cases, 
gigns and symptoms may therefore be considered of mmor 
importance m making the diagnosis of Graves’ disease Bruits 
and thnils over the thyroid gland, a tachycardia whidi persists 
when the patient is at rest, and loss of weight appear to be of 
greater significance 

The data obtamed m mdividual cases may possibly serve to 
illustrate the usefulness of the basal metabohc rate as a diag- 
nostic measure better than generahties 

The following is the synopsis of a case referred as one m 
which it was mdicated to detenmne the mtensity of the hyper- 
thyroidism This was a woman of forty years, a housekeeper, 
she has b fff" exceedmgly nervous and imtable, her sleep has 
been considerably disturbed, she has complamed of sweatmg. 
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dully cpncarinns and hot flushes both during the day as well as 
the ni^t, she has no reserve strength and becomes very easily 
tired, there has been a loss of weight of 28 pounds m three 
years, some djspnea has been present whoi the patient was 
qmet, this has been considerab]^’ aggravated on exertion, she 
has complamed of cardiac palpitation, vomiting or diarrhea 
ha\e not been manifest at any tone Physical examination 
shoned the patient to be rather thm (wei^t 110 pounds with 
dothes, hei^t 5 feet, 3 mches) and x'erj* nervous, there nas a 
distmct tremor, a pulse rate of 120, whidi dropped to 84 on 
mting, the sfan about the face and neck was hyperemic, but 
otherwise normal, there was no exophthalmos, Moebius’ or von 
Graefe’s sign and examination of the thjToid gland revealed no 
abnormalities 

After various forms of therapj’', whidi did not prove to be of 
value, her physicians were considamg the advisabihty of more 
active mterference with the functions of the thyroid ^and, the 
possible diagnosis of Graves’ disease certainly seemed justified 
Her basal metabolism proxed to be 94 3 per cent of the normal 
standard and therefore wdl withm normal hunts Hence this 
patient’s sjmptoms are not due to hj'perthj'roidism and attempts 
to curtail the actixitj’ of the gland, while thej’’ nught sene to 
ameliorate some of the complamts, would be hkelj to play haxMc 
m other directions 

A case which illustrates the difficulty of diagnosing Grax'es’ 
disease from the history and physical exammation alone is the 
followmg A tailor, a Russian Jew, complains of epigastric dis- 
tress for two years and pains m the right lumbar region for one 
year, all the large jomts ache at tones, there are frequent and 
sex ere headaches, he is xery constipated and has nexer had 
diarrhea The thy-roid gland is shghtly enlarged, but gixes no 
cxidenccs of bruits or thrills, there is a xery’ shght prommence 
of the (^eballs, but all the other eye signs are negatix-e, a fine 
tremor of the fingers is present, the pulse-rate at different times 
xaned between 84 and 120, the hands were cold and blue The 
history and physical examination gaxe the impn^sion that this 
was a case of nerxous instabihty resembling the instances of 
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neurocardiac asthenia that gave nse to so much disruBcunn 
during the v^ar His basal metabohc rate, hoviever, was 41 per 
cent above the normal \*alue This figure is too lu gh to be 
accounted for by possible restlessness during the detenmnation 
or by the slight tachycardia “ITie mevitable conclusion is that 
there is a distmct overactivily of the thyroid in this man 
The nervousness, tremor, and suggestive e\ophthaImos were 
virtually the only ones of the accepted signs of hyperthyroidism 
that were present Why the tadiycardia was not constant, 
why the eye signs were not more defimte, why there was no 
diarrhea, are questions that can be answered m many different 
ways However, it brmgs op the very important chnical fact 
that many of these cases apparently present a dissociated group 
of symptoms that render it very difficult at tunes to make an 
accurate diagnosis or to obtam ideal therapeutic results Thus 
we have had one patient who complained of cardiac palpitation 
after the use of thyroxm and th 3 iroid extract, althou^ her basal 
metabolism was still 14 per cent below normal In another 
instance there was marked evatabihty and nervousness, though 
other signs indicated hypothyroidism, and the metabohc rate 
was 23 2 per cent below the normal figure, m this case the 
administration of thyroid gland had a distmct tendency to pro- 
duce diarrhea and mcrease the nervousness without matenally 
affecting the pulse-rate, the weght, or the leding of lassitude 
In this patient there had been a complete hysterectomy some 
years before The question of the depression of the basal met- 
abolism, through loss of the ovarian function, is suggested by 
fiw/iingB Jann^ and Henderson described 2 similar cases 
in which the ovanes had been removed In these the basal 
Tqi»i-iiV>nligTn could not be broc^ht to normal, as symptoms of 
distTffgg, palpitation, and rapid pulse mtervened even on small 
thyroid doses 

In instances the basal metabohsm apparently 

does not serve as an exact mdication of the activity of the thyroid 
gianri Janney and Henderson report a case with thyroid hyper- 
trophy, tremor of the fingers and tongue, ^pathicotonia, 
moist palms and soles, nervousness, exatabihly, exophthalmos 



• png CT-TV TPAT, VAITJE OF BASAl MEXABOUSM 14^9 


Stdlviag’s sign, rapid pulse on sb^t provocation, and loss of 
Tcwglit and stien^, urhile the basal metabolism rras 5 per 
cent bdow normal These authors behe\ e this to be a case of 
exophthalmic goiter m spite of tiie normal metabohc rate In 
one of our patients, a very obese lethargic woman, the basal 
metabolism pro\ ed to be normal She was given thyroid 
cautiousl} and the dose gradualh* mcreased to the rather large 
dose of 15 grams a day uhich has been maintamed for more 
tTiati SIX months Durmg this penod the lethargy has dumn- 
ished \ery markedly, there has been some loss of wei^t, the 
pulse-rate onl> goes up to 80 after exercise, the temperature 
still continues to be subnormal The only signs of too hi^ a 
dosage of th^Toid substance are excessive per^iration and a 
headache, ubch comes on e\*eiy one or two ^ 0^:8 Both of the 
aboxe cases are possible examples of disagreement between tihat 
appear to be justifiable dimcal diagnoses and the basal meta- 
bohc rate Such occurrences are excqitions, and it is a matter 
of further stud} and observation to dear up the exact rdation- 
sbp of such findmgs 

Cluucal signs and s}mptoms have been sou^t which would 
parallel basal metabolism detenmnations and thus make such 
estimations of secondai}' importance The two cnteiia most 
often used are the pube-rate and the weight Neither of these 
appear to meet the demaneb as a measure of the mtensity of 
thvToid activity as satisfactorily as the estimation of the meta- 
bohc rate The condusions of some of the observers who ha\ e 
worked cxtensivdy on these problems are of mterest Sturgis 
and Tompkins condude that there is a faixK constant relation- 
ship between the resting pulse and basal metabolism, a tachy- 
cardia of 90 or higher was assoaated with a basal metabolism 
of 15 per cent or more above the normal m all but 16 per cent 
of 154 patients wath hvpcrth}-Toidism When the basal metab- 
olism came to normal the pubc came to below 90 m 78 per 
cent of the cases, the pube-rate gave an accurate idea of the 
course of the disease compared to basal metabolism m 85 per 
cent , the fact that a pube-rate at complete rest bdow 90 is 
seldom and below 80 per mmute is rarelv assoaated with an 
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increased metabolism, is of practical importance m the recogm- 
tion of a group of nervous patients whose symptoms resemble 
those occurring m hyperthyroidism 

Means and Aub make conclusions that vary somewhat mth 
those of Sturgis and Tompkins They find that the pulse-rate 
IS not an mde\ of the absolute degree of thyroid mtoxication, 
but that the pulse-rate does furnish a relative mde\ m the samA 
case seen at different tunes, that is, as the basal metabolism 
uses or falls, the pulse-rate m the same person mcreases or dimm- 
ishes proportionately, but a given pulse-rate is not an mdication 
of a corresponding basal metabolic rate m different mdividuals, 
m makmg comparisons between the pulse-rate and the basal met- 
abolism they use a standard by which pulse-rates of 50 and 150 
are equivalent respectively to a normal metabolic rate and to a 
rate 100 per cent above normal, on this basis there are two types 
of hyperthyroidism, Type 1, m which the pulse-rate is 10 or more 
above the metabohc rate, and Type 2, m whidi it is 10 or more 
below. Type 1, that with the more marked tachycardia, does 
equally well on bemg treated with vray or surgery, while lype 2 
apparently gives poor results with immediate resort to surgery, 
but does better with prehmmary use of x-iays 

From the conclusions and the eqienence with tachycardia 
whuh any duuaan has at his disposal, it is safe to say that 
from a diagnostic pomt of view the pulse-rate is not as rehable 
a diagnostic sign as the metabohc rate 

The only other symptom which has been proposed as a 
measure of the mtensity of thyroid activity or progress of 
thyroid disease is the loss or gam m weight, and here the 
comparisons with the metabohc rate are very far from being 
absolute criteria of one another Thus Means and Aub find 
a reaprocal relationship between the weight and basal metab- 
olism m only 20 per cent of their cases 

The b"sgl funushes the best measure by which 

to the effect of medication, ^-ray, or operation Most of 
the p ii MisTipH results mdicate that this is a sunple matter A 
c los e r study of many of the tables, however, shows that the 
final "cure” can only be accomplished after months of effort 
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The metabohc rate is the only test that gives a satisfactory 
answer to the difficult question whether the activity of the 
th 3 'roid needs further curtailment or whether thjTOid medication 
should be maeased The following mstance may possibly ac- 
centuate this pomt In April 1919, a >oung woman of twentj'- 
eight had the nght lobe, isthmus, and part of the left lobe of 
her thj'TOid gland removed, before the operation her basal met- * 
abolism was 34 per cent above normal, after the operation it 
dropped to 24 per cent abov e normal, one 3 'ear and seven months 
after the operation the metabohc rate has almost returned to 
the preoperative lev el, bemg 32 per mit hi^er than the average 
normal Hence m this case the nervousness, tachycardia, etc , 
which persist m spite of the operation are not due to nervous- 
ness, as It IS tempting to assume, but to ov'eractivity of the 
remnant of the thy^id gland 

The value of basal metabohan m diseases of the thyroid 
gland may* be compared to that of hemog^obm m the anemias 
In many cases no bemo^obmometer is necessary to determme 
the grade of anemia easting, m some instances, on the other 
hand, inspection of the shm and mucous membranes is very 
deceptive The proper laboratory test gives us, m both con- 
ditions. a correct onentation as to the mtensity and nature of 
the process It is obvious that m a disease whose treatment 
mvolves the permanent mterference with vital functions, by* 
surgery* or s-ray*, such a test, as basal metabolism, furni^es an 
indcspensible factor m yudgmg whether the activity of the thyioid 
gland IS normal meteased or diminished, m formmg an accurate 
estimate of the mtensity of the disturbance and finally' m guiding 
the administration of thyroid preparations, the use of sedatives, 
rest ar-ray, or surgery The fact that many cases may* be 
diagnosed without the aid of this test of precision is no reason 
to neglect It as some dmiaans seem to be desirous of 
It is a great satisfaction to have a means at hand by which at 
least one disease m the field of cndocnnology may be robbed of 
its mystiasm and evaggerated prevalence, and be properly diag- 
no«cd and treated 
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MANAGEMENT OF CONVALESCENCE IN 
LOBAR PNEUMONIA 

After the temperatuie has become noimal m lobar pneu- 
moma either b} cnsis or by 1} sis, m most instances the physician 
and perhaps the famil}* also are likely to feel that the patient 
demands but httle more from the attending physiaan The 
subsequent management is too often relegated largely to the 
famil} m pm ate practice or to the house staff and nurses m the 
hospital ^lost of us largely lose our mterest m the case We 
ma} , m partmg, as it n ere, say, that a tnp to the South, a sum- 
mer m the countn , a slovr return to busmess habits and ordi- 
naiy life is desirable, but hon many among us really take 
scnousl} to heart our further obbgations to our patient? 

I freely confess that this has been m the past very largely 
my attitude toward the comalescent m lobar pneumoma, and 
it was only my experience with pneumoma comalescents dunng 
the late war that my attention was sharply attracted to my 
obhgations to the patient recox ermg from this disease Dunng 
the war I think that most of us fdt an mcreased moral responsi- 
biht} for the welfare and earh restoration to a phase of normal 
eOiacncx of our conxalescent cases, which was a new and sur- 
pnsing expenence to a xery considerable degree 

Lxpcnence showed us beyond question that few, very few 
men were fit to return to full duty m less than six weeks after 
the afebnle penod of the disease had been reached, when the 
patient was able to sit up, get out of bed, and to perhaps walk 
about the xxard Some men were able to return to duty m this 
penod of tune, notably was this the case with members of the 
Medical Detachment, but I xery soon became thoroughly un- 

Z433 



1424 


HASLOW BROOKS 


pressed with the f&ct th&t though & cer tain degree of physics] 
fitness might be restored m six weeks, m but very few mctniirtis 
was the soldier able to return to full hne duty I tlnni- that I 
am qmte safe in the statement that most men who had success- 
fully recovered from uncompheated lobar pneumonia were unable 
to take on full duty m less than three months after they had 
ceased to be bed patients Very many healthy soldiers who had 
survived uncompheated lobar pneumonia were unable to 
over full duty m less than a year, and there are many who were 
never able to return to the full physical responsibihties of life 
A review of the compensation lists of returned soldiers will 
beyond doubt show that many men have never returned to 
such a state of physical fitness as to be able to fully carry on 
under the requirements of normal life 

A consaence-srmtten review of my cases m avil hfe smee my 
attention has been called to this fact has led very naturally to 
the conclusion that this is equally true of cases m avil life, and 
perhaps even a greater degree of disabihty exists here because 
the soldier at least starts m with his pneumonia, as a rule, in 
good ph}^cal status, while many avil patients who contract 
and survive the mfection have developed it when considerably 
below par, m one respect or another 

I feel that I and probably many others also have not fully 
m the past comprehended our responsibihties m this direction 
My purpose m this talk is to pomt out m a way what may and 
should be done, m order that the aftereffects of pneumonia may 
be wntigatftrf and an earher and more complete return if possible 
to full capabihties be insured To begm with the begmnmg 
As a general rule I beheve that we are accustomed to allow our 
convalescent patients to get out of bed too soon They should 
certamly never be allowed out of bed until the temperature has 
returned and remamed at normal for at least a period of two 
wedrs and until the defimte signs of consohdation have chiefly 
disappeared from the lungs We must remember that even in 
the m os t favorable cases of pneumoma, the heart muscle, the 
renal and hqiatic parenchyma are more or less degenerated and 
that prompt recovery from changes of this character are im- 
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possible TOthout tme WTiere senous cnpplmg has taken place, 
as particularly in instances of the more senous toxic cases, a 
much longer time is necessarj* if heart stram is to be prei-ented 
Far too many patients date tiieir myocardial mcompetence to a 
too early return to normal life stram after pneumoma 

Them is httle doubt but that the albummuna and the 
defective excretory possibihties of the kidney m pneumoma are 
m most cases but a reaction on the part of the kidney to the 
arculatory and tone disturbances of the disease, and that under 
natural or ordinary conditions these quiddy subside after the ex- 
udate has largely tesorbed, but if normal excretory requirements 
are too early* throim on the kidn^', already overburdened and 
already* cnppled by* the circulatory* and toxic conditions inddent 
to the infection, a true nqihntis \nll develc^, as V Kahlden 
dioncd many years ago In sudb a maimer does the dironic 
nepbntis dexelop nhich probably has its inception m an m- 
complctdy* comalesced pneumonia more frequently* than rre 
think ofi-hand to be the case 

Normal or shall ne say more adxisedly*, usual resolution 
does not alnays take place m the lung after a pneumoma 
^lany* conditions may conspire to this end, a defectixe circula- 
tion the presence of unusually* 'wide thromboses of the pulmo- 
nary xcnulcs and arterioles, plugged and infected bronchi fax*or- 
mg the dixclopment of pulmonary abscesses, spots of delayed 
resolution, and doubtless still other lesions, sudi as mterlobar 
empyemas, perhaps of xeiy* small extent ongmally* All these 
faxor a delay m resolution and ue diould always remam m a 
most suspiaous frame of mmd when the pulmonary* exudate 
fails to dear promptly and umx ersaUx*, ex*en toou^ the tempera- 
ture may remam at normal 

Still another reason for great caution and cuxumspection m 
our decision to penmt our conxalescmg cases of pnmimnnig to 
sit up and get out of bed is found m those cases m which a pleural 
ciiusion espcaallx* an encapsulated one persists, exen though 
diagnostic tap max shoxx the flmd to be sterile My* experience 
has shoxm me that m such cases it is wise to aspirate the fluid 
il need be for there can be no question xvhatexer but that en- 

\OL. 4 — ^>9 
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capsulated etnp3ema frequently follows such conditions if they 
are allowed to remain and at the same tune our patient is allowed 
to get up and about It has also appeared to me that when 
there has been a large fibrmous pleural exudate, if we permit 
too early activity, either an empyema may develi^ or the 
resulting pleural adhesions become wide'Spread and mtimate 
so that senous after-cnppling of the lung may follow 

There is still another condition, less definite to judge but 
equally important with those which we have thus far men- 
tioned, which should prevent our permitting too early a release 
from bed and from careful dmical supervision I refer to those 
cases in which a profound nervous and mental exhaustion or aber- 
ration IS present As a rule, of course, this is most frequent in 
cases which have shown a high grade of toxemia and prostration 
m the course of the active infection, but it also occurs m some 
unexplamed mstances m which the patient has not apparently 
been particularly sick durmg the height of the pulmonary con- 
sohdation, and m some m which the amount of the mvolved 
lung tissue has not been great One, of course, sees sudi 
patients particularly frequently m the course of influenzal 
epidemics 

Long-standmg and even permanent mental and nervous im- 
pairment follows such mstances with sufiSaent frequency to at 
least mdicate its importance, and the necessity that, particularly 
all cases m which an asthenic condition follows the disease, 
most careful attention should be paid to the patient and too 
early or too great additional nervous or emotional burden should 
not be permitted Many of the cases seem to do best when 
kept m bed and under practically the rfigune of a rest cure until 
the mental exatement or nervous torpor are clearly passing 
away 

Fmally, there is that class of cases m which a previous 
tubercular infection of the lung is known to have or is surmised 
to have pre-existed In these cases m particular a more pro- 
longed stay m bed is to be insisted upon and a frequent examma- 
tion of the sputum and a carefully kept temperature diart must 
be earned out until this danger seems definitely to have passed 



CONN'ALESCENCE BT LOBAR KSEUMONIA I427 

In nay opinion, it is in cases of this kind in particular that 
we find tuberculosis following pneumonia I am of the opmion, 
tiifiug li It IS qmte impossible to prove, that tuberculosis as a 
new infection rarely follows pneumonia, which does, however, 
frequently activate and disseminate an old infection 

Not only are all these factors to be taken mto condderation 
m determining when we may mostwisdy, not alone most safdly, 
allow our cases com'alescent from pneumonia to get out of bed, 
but we must not forget the dangers of a reinfection with per- 
haps some other pneumonia-producmg otgamsm than that re- 
sponsible for the original infection Three instances of this 
kmd occurred m my wards at Camp Upton, each tune with 
another organism than the onginal one as the cause of the 
secondary pneumonia, but a recent author m a late number of 
the American Journal of Medical Sdences reports a small group 
of pneumococcus Type I cases m whidi a secondary infection 
or reinfeebon dei eloped I am certam, however, that this is 
not a frequent occurrance, but my extenave expenence m con- 
ductmg pneumonia wards during the war has convmced me that 
in many instances one attack of pneumonia sensitizes to second- 
ary pulmonary infecbons, and I am completdy convmced of the 
wisdom of the cubical ^atem of case isolabon, the wearmg of 
masks by attendants and ambulant comalescents, espeaally m 
wards of conialescent pneumonia pabents 

The conduaons to be drawn from thic whole matter is that 
we must not allow our comal^cent pneumoma cases out of bed 
too soon, that we must not at least encourage the TmTing of 
infections, and that we must most carefully* judge in each m- 
dividual instance as to the proper tune to allow them out of 
bed I am quite certam that we should ne\er let them out in 
less than two weds after the temperature has returned to and 
remamed at normal 

Perhaps It will be well if I elaborate bnefly’someof thepomts 
on which I base this judgment, though to a considerable extent 
I ha\e already done this, but I beheve further that we should 
most carefuUy super\Tse the first getting out of bed in aU 
instances, allowing it to take place only m our presence or m 
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that of a competent and observant nurse or attendant It is 
my custom to precede the getting up by having the patient 
sit up m bed for several days, having an attendant meantune 
carefully observe the patient's pulse and respiration as well 
as his general attitude when this is permitted When this is 
accomplished without undue acceleration of the pulse and mth- 
out the production of dyspnea or famtness, we are then ready 
to consider the advisabihty of allowing the patient to shp 
into or to be lifted mto a chair by the side of the bed 

I presume that most rliTnwang have shared my ei^enence of 
having patients m apparently good condition go mto coUapse at 
such a time, some to suffer from acute dilatahon of the heart and 
die 

Nor can we consider our responsibihties and obligations to 
the patient discharged when th^ are able to sit up without 
undue discomfort, nor even when they are able to walk com- 
fortably about the ward or corridors 

Our war experience emphasized most emphatically that a 
return to normal exercise must be very gradually accomplished, 
necessarily m some instances and advisedly m most Most 
excdlent results and mudi information as to the muscular weak- 
ness, particularly as regards the m3rocardium and the muscles 
of the extreimties, was given us when we organized detachments 
of our convalescent pneumonia patients, giving them at hrst 
very mild exercises, breathing exercises, very much mitigated 
setting-up drill, short marches along the hospital comdors, and, 
as thqr gamed m strength, out of doors, and finally real marches 
or hikes, either m close formation or at route step, as the charac- 
ter of the cases and their reaction detemuned 

All these exercises were done under the command of an 
officer or of a trained and discrete corps man who had the 
authority’ to excuse any man from the drill at any tune and 
to promote to other classes or to demote to squads less ad- 
vanced if any case showed undue fatigue or exhaustion, either 
piept al or physical Particular attention was given to breath- 
mg exercises, and it was found that our boys earned out these 
fmrrisfts much more satisfactorily and hajquly when m de- 
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tadiments than when alone As soon as possible the men 
\iere required to assume the position and attitude of a soldier, 
and all the exercises, e\’en the mildest, were earned out m a 
stneUy inihtarj manner and at command It is suipnsmg 
how much more mterestedly men enter mto such exerases when 
thes e coiwlitwws are insisted upon, and, as Henry Fiauenthal 
long ago asserted, when the moiements of bod}' and mmd are 
co-ordinated tliraugh example and mutation, and when under 
defimte command Almost without excqition the men mentioned 
the greater pleasure and benefit whidi they denved under such 
control 

After suffiaent progress had been made the men were given 
their arms and the manu al of arms was gone through at first 
at a slower cadence and finally at one conaderably faster than 
the normal The men were then formed m squads and marched 
out and drilled m mihtary formation, then given short prepara- 
toi} hikes 

Graduall} xanous articles of the equipment were added 
until the men were finally able to march for reasonable dis- 
tances m the mihtary cadence with full equipment 

The effect on the morale as well as on the physical stamma 
of the men was remarkable, and we finally did not permit dis- 
charge from the hospital until the men were able to carrj' on 
with these exercises without any undue fatigue and with but 
pleasurable exhilaration I have never known such a man to be 
returned to the hospital after discharge, thou^ previous to our 
adoption of these measures manx had soon been returned, though 
m exerx instance mdudmg our full “graduates,” the men were 
returned to then barracks marked “hght duty” only 

Of course, xmder axil conditions such ideal conditions are 
rarcl} attmnable, but the tunimg of our convalescents over to 
skilled and sensible athletic tramers or to gymnasia is quite 
possible 

Particular attention should be gixen to a mihtary mm ag p 
as soon as this can be maintamed xvithout undue fatigue, for 
m this position proper respiration is best faxored and ^t 
attention was paid to the breatlung exercises of the settmg-up 
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dnll It IS most mteresting to observe under these me&sures 
the rapid deanng of physical signs and espeaally when it was 
practical to use frequent fluoroscopic e\amination 

It goes without saymg that no mdmdual should ever be 
pushed beyond his capabihties nor should too rapid progress be 
attempted m any case The work should be earned on under 
the immediate supervision of a wdl-tempered attendant fanwlinr 
with men and dull or under the immediate observation of a 
physidan familiar with athletic work Among all these cases 
not one failed to benefit except those who suffered from some 
comphcation of the disease which commonly became soon 
evident under this training We beheve that pleural adhesions 
m particular are limited under such a traimng and that the 
chest deformities or habits of malrespiration whidi so commonly 
follow pneumonia are greatly lessened, and a well-formed nor- 
mally functioning thorax was given m cases, some at least of 
whidi might have suffered, as so many do, from malformations 
of the thorax where poor respiration and malposition and 
carnage follow mcompletdy amvalesced pneumonia 

As a role, it is not necessary to resort to medication m con- 
valescent cases of uncompheated pneumoma, but considerable 
attention must be given to the diet, for example, where albumi- 
nuria persists It seems unwise to permit what is veiy frequently 
otherwise very desirable, that is, a diet nch m the animal al- 
bumins Iron IS, however, very frequently beneficial and oc- 
casionally arsemc as well where the blood biuldmg appears to 
be tardy Digitalis may occasionally be necessary, but, as a 
rule. It IS unwisely given m my opimon, for sudi cases as mam- 
fest cazibac reserve are usually more m need of rest 

and carefully graduated exercise than of artifiaal and deceiving 
stimulation by drug methods 

In all convalescent cases outdoor an, sunhght and rest, 
^ nrliiding plenty of sleep are, of course, to be fully utilized 
These measures, if it is possible to cany them out m a fanly 
satisfactory way, certainly must go far toward the prevention of 
a tuberc»il«^r remfection developing, and for the same reason 
the condition of the heart and kidney m particular permittmg 
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a full and ^a^egated diet is preferable No attempt should, 
howe\*er, be made to “fatten” comalescent cases of pneumoma 
the disideratum is mcrease of muscle tone and of respuatorj- 
function 

Modification of these methods are, of course, necessary in 
almost all cases uhere comphcations have devdoped m the 
course of the pneumonia This is particular!}' true of cases 
which have extensive pleural adhesions or effusions and es- 
pecially m convalescent cases whidi have suffered an empyema 
We have utilized, and doubtless most have, the blowing bottles 
in such cases, but though th^' are undoubtedly useful, they are 
not nearl}' so defimtely so m my opmion as carefully supervised 
breathing exercises when attention is also paid to the correction 
of dev dopmg thoraac deformities We have already mentioned 
the desirabiht}* of removing pleural exudates m convalescent 
cases ev en when the}' are not mfected, but this need not be done 
too soon, nor do I any longer urge the surgical drainage of 
mild emp}emas m evei}' case early espeaally when the mfectmg 
organism is not a pneumococcus 

Where pulmonary embolism has taken place with a resultmg 
atdectasis of some portion of the lung, great care must be 
cxcrased, particular!} m the mstitution of breathing exercises 
and ph}sical drill time must be allowed and a very slow return 
to relative!} normal activities must be expected A mudi more 
senous problem confronts us m deahng vnth cases m which 
pulmoniT}' gangrene has taken place Long confinement m 
bed is then essential and passive movements, ma ssage, and 
other forms of bed exercise must be given to build up and mam- 
tain muscle tone and bodv resistance — the outcome is, of course, 
usuall} a vei} melancholy one 

This IS also m} usual experience with pulmonary abscess, 
particular!} those which do not early open up mto a brondius 
and thus establish dtamage WTicrc the abscess is mterlobar, 
of course surgical mtenenuon is to be sought as early as reason- 
abl} certain diagnosis can be arrived at, but I do not feel that 
this IS bv am means the case with mstances of mtralobar abscess 
I have come to the conclusion that these cases arc likely to do 
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better with palhative and tune-consunung measures until the 
abscess may present through a pleural surface, m which case it 
IS usually preceded by pleural adhesions throu^ which the 
surgeon may more safel} enter The whole question of the 
treatment of convalescence must m these cases revolve about 
the question of the location of the abscess, that is a question 
whidi IS too complex for such an occasion as this 

Fleuropencarditis is present m a very hi^ percentage of 
pneumoma cases In most, unless it is accompamed by an 
empyema, it requires no special convalescent treatment, but 
a very different matter confronts us when a pericarditis is 
present, and especially when the pericardial adhesions are mti- 
mate or if a pericardial empyema develops In neither case do 
we dare to institute except very tentatively the ph 3 rsical exer- 
cises on which I have laid so much stress, and m most of these 
cases, sooner or later, the problem becomes a cardiac one and 
IS usually best combated by rest rather than by exerase 

I have always felt that pencardial empyema is a surgical 
condition 1 have never tapped the pencardium, as it were, 
bhndly, accept with great trepidation, and m most instances, if 
the exudate is sterile, or even if it be not highly purulent, I 
beheve that it is wiser to trust to nature throughout the con- 
valescence, limitiTig greatly ph3r5ical activities and relymg on 
purgation, reduction of salt and flmd mtake, etc , rather than 
on tappmg 

Where true pus is present m the pencardial sac I have seen 
no demonstrated climcal cases recover excqit from real surgical 
drainage, and I think that this should be resorted to sooner 
thnn IS our usual medical custom, that is, I think that it should 
follow tmctoscopic and bactenal confirmation of the cli ni ca l 
f^1ngnns1B I have, however, seen several cases at postmortem 
where the appearance mdicated that a purulent pencarditis had 
bpp n cured i^ontaneously by nature, death followmg from some 
other cause I beheve that where the process is a tubercular 
png operation should be delayed to the last possible moment 
however 

We must be very careful not to mtroduce physical exercises 
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m cases of endocarditis occurring m the convalescence of pneu- 
moma Rest is the ideal condition here, and we must not be 
too pessimistic m these cases I ha^e seen sei'eral m which 
confirmatory* blood-cultures uere present \chich recovered under 
time I do not behe\e that \accme treatment is of any par- 
ticular use m these though it may perhaps serve to 

tnaintnin the patient’s and phvsiaan’s mterest and optimism 

We must also largely mterdict general physical eserase m 
cases of convalescent arthntis, and espeaally m cases of phle- 
bitis, here agam rest and time are our best and most hdpful 
measures Where metastatic abscesses or even synovial empy- 
ema develop I feel that, agam, early resort to surgery* is the 
safer and more conservative means We must not in such 
comphcations rely too much or too long on nature and body 
resistance 

Meningitis is present m the convalescent stages of pneu- 
moma m a veiy considerable number of cases, as a rule it de- 
velops m those cases winch show also a generalized septicemia 
In the way of treatment httle is to be accomph^ed m the 
average case which in my expenence goes on to rather early 
fatal termmation There can be no question, however, but 
that great symptomatic benefit is given these cases and the 
progress of the disease is delayed by lumbar tap and m case 
the infectmg organism is a Group 1 pneumococcus, the 
speafic scrum may be mtroduced I have never seen benefit 
follow from the mtroduction of the polyvalent pneumococcus 
serum nor hav e I personally seen any* case of Type I mBningitm^ 
so 1 am unable to say if benefit will follow the mtroduction of 
this speafic serum, but it is an experiment well worth trying 
Xo benefit has followed the use of the vacemes m our TigntTcf 
cither m pneumococcus or m streptococus memngitis One 
should, of course, always culture out the mfectmg agents m the 
cerebrospinal fluid because it is quite possible that organisms 
other than that responsible for the pneumoma may be present 
thus in two cases in my recollection the meningococcus was found 
in cases of menmgitis compheaUng convalescmg bronchopneu- 
monia, and the scrum treatment gave us a good result 
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In this respect also one must remember that the menmgococ- 
cus may be the cause of the pneumonia, also several such m- 
stances have occurred m my expenence, and certauily m these 
cases the mtravenous and mtraspmal use of the specific serum 
IS certainly mdicated 

One of the most mteresting and difficult convalescent 
conditions encountered m the management of late mspB of 
pneumonia is the postpneumomc delirium or insamly This 
condition is by no means infrequent, but the manner of its 
causation is absolutely unknown It may be a natural result 
of the effects of the toxins on the ganghon cells, it may be the 
result of a pie-existing alcoholism, of a defective or cnppled 
renal action, that is, a uremic condition, or it may be due to 
an actual cerebntis In certam cases it has been suggested that 
the dehnom is the effect of perhaps overdosage of digitahs It 
IS quite certain that its causation differs veiy much m different 
cases, and I believe that I have seen instances illustratmg all of 
the theories mentioned except that of digitalis ongm I have 
never seen a case m which I felt that digitalis could be respon- 
sible, though I do beheve that I have seen cases m which a de- 
fective arcnilation very probably was the cause of the dehnum, 
for it disappeared when the condition of the circulation more 
nearly equaled the normal 

In the treatment of these conditions, m my opmion, the most 
defimte benefit had been reached when rest was made the domi- 
nant key of the management, rest and tune, particularly the 
latter The surroundings of the patient must be made as con- 
duave as possible to this end, sleqi must be encouraged, if need 
be, by the admmistration of hypnotics, of which the motphm 
group should be last thought of for obvious reasons Full 
attention must be paid to a normal excretion both by the bowel 
and by the unne and sweat, as a rule a full diet seems to be more 
desirable, and as soon as the physical condition of the patient 
permits, outdoor an, driving, and walkmg is to be encouraged 
up to the physical abihties of the patient A long mental and 
nervous rest is necessary before full recovery of the patient can 
be expected 
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Great mental exhaustion and depression is e\’’en more fre- 
quent actual delirium, and I feel that this is a condition 
vrhich ve m the mam, let^ much neglect A good man^' cases 
recoi er, but very slowly, from the asthenia which follows healed 
pneumoma and m by no means a small number of cases tlie 
mental actii'ities of the patient are senoush and permanently 
compromised The effect is seen most stnkm^y m such patients 
as writers, pamters, and others, sudi as musiaans, whose work is 
largely' creatne m character 

In cases manifestmg these simptoms rest and change, per- 
haps traiel, is lery beneficial Campmg trips and other diver- 
sions which distract the mental actmties far from their accus- 
tomed paths m particular are benefiaal, and a very considerable 
period of tune must elapse before the comalescent is allowed 
to return to full mental activity and stress 

In this talk I hai e gone o\er the subject i ery rapidly, some 
of its most important phases have been httle more thaw men- 
tioned It has been m} purpose espeaallj to attract ^xiur 
attention to the fact that our responsibihbes toward our pneu- 
monia patient are not disdiarged when the temperature has 
returned to normal, nor c\ en when he is able to be up and about 
and when he is m a phj'sical wa}' apparently largdj capable of 
carmg for himself If we are to send our patient bar^ to his 
work and normal life requirements m the best possible marinpr 
we must do more than this, and our rcsponsibihties and habih- 
ties only cease when we ha^'e returned our patient to his usual 
hfc rcqiurements m as normal and effiaent a condition as it is 
possible to gam The degree to which this approaches the nor- 
mal depends xcrj largely on the attitude of mterest with which 
we study and care for our cases durmg the penod of comales- 
ccncc 
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THE ROLE OF THE E3D0CSI3ES Ef COSOCOS 
im>ICAL DBEASE5 

1 The Role of the ThTxoid and Adresal Aajsratcs ia. Gasnc 
Henroses. 

2 The Relatioa of the Pitmtair ia Adolesceai “EpaepsiT*’ aad 
Noctmnal Enuresis 

The idle of the eacoaine systea: ia necicas aas bsa cra:- 
ing more and more to the mont in. the hist fer~ veers The 
causes for this groTing mterest ere cot because the ■"eQ.-haorra 
endoctme syndromes ere lacreagng ia aeqaea^. ucr because 
physiaans are leammg to recognize these gaidrorres taore 
readily , but because the thinking physicica ia his daSy ccatact 
uith disease encounters a stone wall ia the attempt to erpaia 
many of the phenomena of disease on an organic pathologic ba^ 
He soon begins to appreciate that patients suaertag Hth the 
some disease or the same symptoms in oinereat diseases have a 
great many anatomic physiologic and 6\en psydac dmiacter- 
istics m common 

The \anation5 m the reaction oi moividiials to various tor- 
ms are well known to any good rlimral observer as well as to 
the immunologist The Schick test for esamp'e has been o: 
tremendous \alue in the detenniziadon oI the iaclviduals sus- 
ccptibiht% to diphtheria torm and there is to doubt that a 
smular susccpubiUtv e\ists to other toxins bactsna and pro- 
teins When nc study the susceptibihty to infections clinic- 
ally It IS apparent that the susceptibiiitT or hanimitv to disease 
IS assoaated with deiimte anatomic and physioloac peculiar- 
ities The older physicians were lully consdoiis oi these pecu- 



A S BLmiGARTEN 


1438 

lianties They did not have our modern methods of 
not even the usual physical signs But the anatomic and physio- 
logic pecuhanties stood them m good stead m a diagnostic and 
prognostic way 

Smce ue know the tremendous and unportant rdle that the 
endocrine system pla}^ m the groivth, development, and physi- 
ology of the mdividual as mdicated by the characteristic endoc- 
rine syndromes, it is natural to hold the endocrme system re- 
sponsible for the anatomic and physiologic pecuhanties of the 
mdividual 

This afternoon I shall present a group of cases of common 
medical diseases to illustrate the r 61 e that the endomne ^tem 
plays m these conditions Of course, m the absence of defimte 
and measurable methods for the determmation of the presence 
or absence of the specific secretions of the vanous endocrmous 
glands, we must rdy largely upon purdy dmical grounds for 
the determmation of whatever endocrme manifestation is pres- 
ent m the patient Yet, the studies of the basal metabohsm has 
devdoped at least one definite measurable method for detennm- 
ing disturbances of some of the glands for mtemal secretion 
The presence of any defimte endocrme charactenstic m a patient 
does not detemune the etiologic rfile of the endocrme system m 
the particular disease imder consideration If the endocrme 
system plays such a rdle at all, this can only be estabhshed by 
good clmical judgment, by weighing every possible etiologic fac- 
tor, and thus determmmg what rdle the endocrme qrstem plays 
m the disease Some patients show irreparable endocrme mark- 
ings merdy as the finished product of the rdle the endocrme 
^tem has played m the devdopment of the individual This 
resultant endocrmous mdrviduahly may explam the mdividual’s 
susceptibihty to disease and may determine bis immune re- 
actions, although at the present time these pecuhanties are no 
longer subject to therapeutic modification On the other hand, 
there are frequent mstances where the non-endocrmous visceral 
symptoms of commonly known diseases mask the underlymg 
endocrine disturbance Consequently, the patients are con- 
sidered to be suffering from these visceral diseases On dose 
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Study, ho\ve\er, it becomes apparent that these visceral sj-mp- 
toms are merd} part of a mild endocnne disturbance, and the 
recogmtion of the endocnne basis enables us to establish the 
disease entity and to put the patient under proper treatment 
A careful study of defimte cndoctme sjudromes shows that 
many of the usual s^imptoms of these conditions are often absent 
Furiermore, the different sj-mptoms vary m the intensity with 
uhich the> dommate the dmical picture For example, in a 
case of hj’perthjTOidism the \anous sjTnptoms may vary in 
mtensi^ , some ^miptoms may be entird}' absent, while others 
dommate the picture to such an extent that the imderl}'mg 
th3’roid condition is entird}* overlooked In some cases the 
tremor stands out prommentij', m other cases the tachi'cardia, 
in still others, the gastnc qmiptoms, and at times the diarrhea 
or the psjchic 53009^1x15 — ^fear etc — ^may dominate the pic- 
ture It IS therefore apparent that such patients ma3' be 
considered as suffeimg from lanous conditions — ^from a gastnc 
disturbance, a cardiac disturbance, etc But a careful study 
of these patients will frequently* diat the presence of all the 
other symptoms of a h3’perth3'TOidi5m Many of the s3'mptoms 
occur in a veiy* mild degree, but aU of them taken together 
constitute the th3T0id syndrome, and treatment along these 
Imcs will gi\e much better results than the mere symptomatic 
treatment of the lanous visceral ^mptoms This is also true 
of m3'\cdema, of pituitary* disease, or of any other endocnne 
disturbance 

In many of the infections ue hai e defimte evidence of mjuiy 
to lanous cndocimc glands, such as the adrenals, for mgtgnrp 
This injury of the mtemal secretory glands may manifest itself 
m the course of the disease or after recovery by vanous symp- 
toms The recogmtion of the underlymg cause for these symp- 
toms may be of mvaluable therapeutic aid Furthermore, 
many of the comphcations m vanous infections may be the 
direct result of vanous endocrine mjunes, and here,' too, the 
recogmtion of the endoerme mjury -will enable us to avoid the 
compheation or to treat it along rational l in e s 

Changes m the physiology of the patient frequently precede 
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the pathobgic lesion Consequently, many diseases manifest 
themselves by disturbance m function long before an oigamc 
lesion can be demonstrated And smce the endocnne system 
pla3rs an important rdle m immunity, disturbed endocnne func- 
tion may be the earbest sign of an infectious or other orgamc 
disease For example, every dimaan of large expenence has 
encountered cases of hsqierthyroidism followed by early pul- 
monary tuberculosis And a great deal has been wntten about 
the differential diagnosis between tubercubsis and hyperthyroid- 
ism It seems more than likely that this h}q)erthyroidism is 
really one of the earhest signs of a disturbance m endocnne 
function and is probably the dmical evidence of an effort to 
overcome the infection 

THB SELATIOir OF THE TBTRO-ADRBIVAL APPAXATHS IN 
GASTRIC NEUROSES 

I Wish to present a number of cases this afternoon that 
illustrate the rdle of the th3nroid and adrenal glands in the so- 
called gastnc neuroses associated with disturbances m the gas- 
tric secretion The patients who present themselves to the 
physiaan with "stomach trouble" usually complain of more or 
less characteristic symptoms, all of which are referable to trouble 
m the right side of the abdomen and particularly to the nght 
hypochondrium In many of these patients by a careful study 
of the history and a thorough examination ne can establish a 
defimte lesion, such as a chrome appendiabs, gall-stones, or 
possibly an ulcer of the stomach or duodenum (And here it is 
worthy of note that a diagnosis of a gastnc or duodenal ulcer is 
made more frequently than is w'arranted by the pathologic 
findmgs) 

When we have excluded these definite lesions we find that 
the majonty of the cases form a group m which we cannot 
state defimtdy whether they have gall-stones, gastnc or duode- 
nal ulcer, or appendiatis Finally, on analysis of the gastnc 
contents it is determmed that they suffer from a disturbance m 
the gastnc secretion mamfested by a hyperacidity or by an 
anaadity or even by a complete absence of all the elements of 
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the gastnc juice And the radiograms may show a gastroptosis, 
a visceroptosis, or a gastnc atom 

Non it IS qmte apparent that the mere secretorj- disturbance 
in the stomach is not reallj* a disease but a sj'mptom of some 
other underljnng condition If we study these so-called gastnc 
neuroses carefully \^e find that the symptoms constitute a 
defimte chmcal enti^, and that these patients ha^e more or 
less the same chmcal characteristics m common Consequently, 
'ae can dassify most of these cases, from a dimcal and endocrme 
standpoint mto the followmg three groups 

1 The first group consists of cases which show at the tune 
the}' come under observation defimte signs of a mild form of 
h}’pcrth}Toidism or thiToid defiaenc}* 

This group of cases is more common than is usually apprea- 
ated The patients may shoa the signs of th}'roid overactivity 
the tach}cardia the tremors the ner\ousness Th^' do not 
gain in a eight and ma} e\ en lose m a eight F requently enlarge- 
ment of the th} raid gland ma} be present and e\ en a shght or a 
moderate exophthalmos, and there ma} be an mcreased basal 
metabolism But all these s}'mptoms are usually oxershadoaed 
b} the dommant gastnc s}'mptoms and objective finding s of 
secrctoi} disturbance 

On the other hand there are patients aho show all the 
chmcal exidencc of thjToid defiaency they are droasy sluggish 
mcntall} the skin is dry and scaly the hair keeps fallmg out 
there is a sparse groa th of hair on the outer part of the ey ebrow, 
there is a tendency to obesity, puffincss of the eyehds, and exen 
the basal metabolism may be loaered But here again the se 
symptoms are masked by the dominant symptoms m the ngti*- 
hypochondnum 

2 The «ccond group consists of cases m ahich the gastnc 
^’mptoms are the carlist mamfestation of a hyperthyroidism 
or a hy*pothxroidism ahich subsequently dexelops mto the 
classical syndrome 

This group consists of patients x\ho complam of sxmptoms 
in the nght hypochondnum xvith more or less the same sxmptoms 
as the others and with negatixe objectixe findmgs But a hen 

XOL. ,—91 
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they first come rmder observation th^ haw very few symp- 
toms referable to the thyroid gland, except nervousness, oc- 
casional tadiycardia, and possibly a loss m weight But as 
these cases are kept under observation they gradually develop, 
in a few months or withm a year or later, several, and finally dl 
the symptoms of a classical hyperthj'roidism, as will be filus- 
trated m two of the folloivmg cases, where after the presence 
only of gastnc symptoms for months, there gradually devdoped 
tremors, loss in w'eight, excessixre perspiration, enl argement of 
the thyroid gland, mcreased basal metabohsm, and even exoph- 
thalmos And the patients then showed the dassical syndrome 
of hyperthyroidism as the illustrations show 

3 The third group comprises the patients who show the 
characteristics of the dommation of the adrenals or of tlie thyroid 
in the endoenne physiology of the patient 

The patients m this group show dmical evidence objecbvdy, 
and on careful study of their history that they bdong to a 
group of mdividuals m whom the adrenal glands or the tliyroid 
dominates the function of their endoermes These mdividuals 
are called adrenotropes and thyrotropes The adrenotropes 
occur mostly among males, while the th}TOtrope5 occur more 
frequently m females Smee these glands are fimctionaUy very 
active m these patients, they are readily upset by physical and 
mental shocks, infections, or mjunes As a result the patients show 
evidence of what we might term "endocnnasthenia " If the adre- 
nal IS mvolved we mi^t term the condition “adrenalastlienia,” 
if the thyroid, "thyioidasthema ” As a result we get the clin- 
ical evidence of d^aent activity of the gland mvolved, plus the 
signs of compensatory action of one or several of the other 
£^ands 

The adrenotrope has a tendency to excessive pigmentation 
This is manifest^ by numerous browmsh areas on the skm, 
mucous membranes, and teeth (The pigmented spots arc be- 
heved to be areas of compensatory chromaffin tissue on account 
of gHrffunl defiaency or mjury, as m Addison’s disease for m- 
stance ) They have an abundant growth of hair on the chest, 
on the back, on the abdomen, and extremities The hair of the 
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cfnip and rest of the body is mchned to be coarse, very curh’ 
and bnttle It is usually ^eI3* dark in color except in those 
races where dark hair is usual when adrenotropic hair is inclined 
to be blonde or red Thej’ are apt to have long-pomted canine 
teeth Th^' are subject to e\'anescent dianges in blood-pres- 
sure, at tunes it is very high and at other tunes it ina3' be ab- 
normaUj' low They are usually very energetic, aggressive in- 
diMduak nho take hfe very senouslj' and are constantly under 
mental tension Thej* usual!}' come of famihes subject to \'ascu- 
lar diseases, arteriosclerosis, apoples}*, and lij'pertension They 
ha\e a predilection for diseases such as influenza, diphtheria, 
etc , which tend to produce adrenal injur}' 

This IS one of the dimcal t}'pes of patients who complam of 
gastnc s}‘mptoms without evidence of orgamc lesions and m 
Tthom no defimte diagnosis can be made Because of the asso- 
aated ner\ous symptoms th^ are diagnosed as gastnc neuroses 
Many of these patients have a hyperaadit}’ which I behei'e m 
most instances is a temporal}' condition, as the h}'peraadity 
may disappear just as readily as it came The gastnc symp- 
toms are frequently accompamed by low blood-pressure The 
entire duucal condition is probably part of a constitutional 
asthenia the result of exhaustion of the adrenals, which we 
might term "adrenal asthenia ” Since these patients are adre- 
notropes and their endocrine phy'siology is dominated by the 
adrenal glands these glands are the first to become exhausted by 
mental shocks or physical mjuns 

Wc know that the adrenals are the great sensitizers of 
the sympathetic ner\ous system Consequently, when atlnmnl 
insuffiacncy occurs functionally or orgamcally, the result is les- 
sened sensitization of the sympathetic nerious system All the 
abdominal xascera are inner\ated both by the autonoimc or 
>-agus system and by the nmpathetic system, and there is a 
rcaprocal action between these q-stems The diininictn.^ ^ eanei - 
tiration of the sympathetic system, therefore, produces a state 
of \agotoma characterized by the gastnc symptoms, hyper- 
acidity , etc 

In many of these patients mental shods, nervous tension 
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and subsequent e-Oiaustion precede the onset of the symptoms 
We have evidence of the relation of the cerebral cortex and the 
adrenals, particularly the cortev (anencephahc monsters have a 
complete absence of the adrenal cortex) It seems, therefore, 
very probable that mental shocks, nervous tension and exhaus- 
tion, and psychic states may also play a rdle m the production of 
adrenal msuffiaency m the adrenotrope as well as the toxins of 
X anous infections such as diphtheria and influenza As a result 
the nervous and gastric symptoms are produced 

The th}nx)tropes are mdividuals most of whom are women, 
whose endocrme physiology is dommated prmapally by then* 
th}nx)id glands Thqr are usually rather thm women, in cline d 
to be tall, they rarely gam m weight, they have very fine, dehcate 
hair, their teeth are usually m good condition, pearly white or 
bluish m color, and their eyes are usually bnght Thqr are 
mchned to be emotional and they readily show the physical 
accompaniment of emotions, such as blushing, tachycardia, and 
nervousness, and thqr are subject to fears Th^ frequently 
suffer from chilblams and their hands get cold, clammy, and 
moist Their symptoms may be aggravated at the tune of 
menstruation and thq^ frequently have amenorrhea and other 
menstrual irregularities Th^ have a tendency to suffer with 
sore throats and tonsilhtis, from which they recover readily, as 
they do from other infections and the usual diseases of child- 
hood, from whidi, however, th^ are relatively free At times 
the thyrotropes, espeaally when th^ are suffering from symp- 
toms, may show a sh^t tendemy to obesity, falling out of the 
hair, dryness of the skm, etc 

Smce the thyroid gland m these patients is probably the 
dommant gland m the endocrine physiology, it is highly sensi- 
tized and readily suffers fiom mental and phj^cal shocks As a 
result, we get symptoms of thyroid excitation or mild thyroid 
deflaeniy, frequently with dommant gastric symptoms of a 
functional nature assoaated with disturbance m the gastnc 
secretion And it is for these symptoms that many of these 
patients come under observation for a so-called gastnc neurosis, 
which is really part of the general constitutional disturbance 
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The roentgenographic findings in the patients of the groups 
I have described aie more or less characteristic I hai-u had 
roentgenograms taken of the ^stro-mtestmal tract of all the 
frank cases of exophthalmic goiter and hvpcithjroidism that 
haAe come under my obseriation Nearly all of them have 
shown a gastroptosis With the exception of the cases that 
showed defimte signs of thyroid defiaem^, the cases m the 
groups described aboi'e showed a similar condition The dis- 
co\'eiy of the gastroptosis m the roentgenogram has often led to 
the explanation that the gastnc s^nuptoms were due to the 
eindent mecbamcal condition of the stomach I ha\ e seen these 
patients weanng belts and specially constructed corsets for 
}ears, but the mechamcal condition of the stomach remamed 
the same Furthermore, there wras no relation between the 
roentgenographic appearance of the stomach and the symptoms 
The appearance of the stomach m the roentgenograph always 
remamed the same whether the symptoms impro\ed or not 
Consequent!} , I behe\e there is no relation between the sj-mp- 
toms and the roentgenographic findings Careful study of the 
patients m the abo%e groups mdicates that the gastroptosis is 
part of their constitutional stigma It is more than probable 
that an endoenne disturbance is responsible for this mediamcal 
condition of the stomach But whether it is due to a pitmtary 
defiaenej with resultant atony or not it is as >et difficult to 
determme At any rate, m my expenence it seems to be one of 
the characteristic objectne findmgs m cases of hyperthj'ioidism 
in the adrenotopes and the thj'iotropes The gastnc symptoms 
and the secrctoi}* findmgs m the stomadi of these cases are 
probabh the result of the endoerme disturbance of which the 
ncr\ous sj-mptoms, the secretory disturbance m the stomach, 
and the gastnc sx'mptoms are mwdy part of a general glandu- 
lar difficult} which ma} be a full-fiedged h}-perth}T:oidism, an 
inapient h}perth} roidism or th}Toid defiaenc} or an endoc- 
nnasthcnia m an adrcnotropic or th}rotropic individual And 
It is within the realm of rational theoretic conception, tTmng h 
still subject to proof, that this endoerme constitutional hneis 
ma}, gi\cn the proper imlants, be the ferble soil upon whidi 
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a gastnc ulcer, duodenal ulcer, or cholelithiasis may be the 
termmal results 

The therapeutic mdications in these cases from an endocnne 
standpomt depends upon the group to wMch the patient belongs 
Endocnne therapy is substitution therapy If them is evidence 
of Si forme frtale type of thyroid defiaency, the admmistration 
of thyroid e\tract m small doses or, better sbll, thyroxm gives 
excdlent results If there is evidence of hyperthyroidism or 
inapient hyperthyroidism, the patient should be treated not so 
much as a gastnc case, but as a case of hyperthyroidism The 
patient should be put at rest both physically and mentally and 
the diet should be like that of a hyperthyroid case I have 
frequently obtamed good results m these cases by the use of 
adrenal cortex This is used on the basis that overactivity of 
the thyroid and adrenal medulla frequently go together The 
function of adrenal medulla and cortex, however, are antago- 
nistic to one another Asthema and pigmentation m Addison’s 
disease are probably due to defiaent activity of the adrenal 
cortex These symptoms are of frequent occurrence m cases of 
hyperthyroidism Consequently, the adreohl cortex is used to 
supply a defiaenry m an attempt to overcome the overachvity 
of the adrenal medulla This may be combmed with pituitary 
extract and ovarian extract m females, depending on the con- 
stitutional mdications of the patient 

In the adrenotropes the symptoms can be controlled at 
tunes with almost specific effect by the use of suprarenal ex- 
tract The thyrotropes are treated m the same manner as the 
cases of hyrperthyrroidism with gastnc symptoms as mdicated 
above 

Case I H^erthyroidism Beginning with Gastnc Symptoms 
— C , a young married woman of forty, came under observa- 
tion m August, 1920, with the foUowmg history For about tivo 
years following an attack of infiuenza she has been having pains 
m the e p i gastnum commg on usually after meals, accompamed 
at timPB by vomitmg spells About a year ago the symptoms 
hpramg aggravated and she began to be very nervous She 
was treated for stomadi trouble all this time until about six 
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mniitliB ago, when she noticed that her Q'es irere beco mi ng 
more pionunent This became more marked, ^e developed 
palpitation of the heart, and a fewr months later she noticed a 
ciigTit enlargement of the thjToid These symptoms have grad- 
ually mcreased and she has smre developed attacks of profuse 
pei^iration, cough, diarrhea, profound 'weakness, and tremors 
She had always been wdl before the onset of the present 
illness Her menstruation began at thirteen and has alivays 



Fig 147— Case 1,K C , shoning exophtbalmos and goiter occutnng one and 
a half a cars after persistent gastnc neurosis 


been regular, lastmg at first about three days and later fiae. 
She has been married sixteen ^ears and has had no children 
because she did not want any 

Her parents are ah\c and well, she has four brothers and 
sisters who arc all well There is no histon- of any thyroid 
condition or any other endoenne condition m her family 

The patient is a rather thin, middle-aged wroman who is 
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extremely nervous and fidgety There is no rash on the skm, 
but there is considerable pigmentation about the neck and 
chest There is a moderate exophthalmos, a positive von Graefe 
and Stelwag sign The teeth are m excellent condition, pearly 
white m color, the tonsils are not enlarged There is a moderate 
enlargement of the thyroid gland The chest is normal m 



Fig 148 — Roentgcnognini of stomach of Case I, IC C , shoning marked 

gastroptosiB 


shape and contour, the costal angle is acute The lungs are 
normal, the heart is not enlarged, but the rate is 130 and no 
murmurs are heard 

Examination of the abdomen shows tenderness on pressure 
in the epigastnum with evidence of a marked gastroptosis, the 
lower border of the stomach extendmg way down to the level 
of the anterior supenor qime of the ihum The blood-pressure 


ROLE OF THE EXDOCMXES Ef MEDICAL DISEASES I449 


was ^stoKc 174, diastolic 78 Roentgenographic esanunation 
showed a nonnal sdla turaca, no enlaigement of the thjmiis 
no eMdence of a substemal goiter, but a verj’- marked gastrop- 
tosis 

The Goetsch test gave a Aen marked reaction The pilo- 
caipm test for vagotoma was n^ati\e The basal metabolism 
’das +S0 per cent 

The ^mptoms gradually became worse, the loss in wei^t 
mcieased the exophthalmos became more marked, ^e began to 
suffer with in«Mirmia she became dehrous and the basal metab- 
ohsm ’dent to +705 per cent , and she de\*eloped into a fulmin- 
atmg case of thx'rotoxicosis 

This patient began to suffer with gastric sx-mptoms follow - 
mg an attack of influenza Apparently at the onset there were 
no defimte signs of byperthx roidi^ Sut smee the patimt sub- 
sequently de\ eloped a full-fledged case of hyperthyroidism even 
a thx'roto'acosis it seems logical to consider the early gastnc 
s\*mptoms as the first signs of the hj-perthx'toidism We can 
explain the origin of the condition on the basis of the influenza 
whch preceded the onset The mfluenza probabl} produced 
an injur} of the adrenals probabh of the cortex and the thxroid 
condition dex eloped as a compensator} phenomenon 

Case n Hyperthyroidism Beginnmg with Gastnc Symp- 
toms — M , a middle aged leweler of thirty -nme came under 
obscrxation m Xox ember 1920 with the followup history 
L\cr smee December 4 1919, when he was held up at the pomt 
of a pistol m his store though not mjured he has been com- 
plaming of gastnc symptoms and nerxousness This bpgan 
with pain m the cpigastnum appearmg about two or thm 
houra after meals whidi graduall} grew worse and were ac- 
companied b} mcreasmg nervousness He was treated for the 
stomach condition all this time without any relief About two 
months ago his ncrxousness increased, he dex eloped occasional 
palpitation of the heart and he noticed slight bulgmg of the 
exes About txxo days before he was referred to me he took 
about eight 10-grain tablets of aspmn to rehex e the sex ere pam 
in the stomach The p-im howexer became exaggerated and 
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he developed stiffness of the n^ and back and muscular twitch- 
ings 

He was never ill except for an attack of influenza about 
three years ago, he demed venereal disease 

The patient is a heavy smoker and a very hard worker 
He works about fourteen to sixteen hours a day He has been 
mamed fourteen years, but his wife has had no children 
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Fig 149 — Case II, J M , showing e\ophtbaIinos and th 3 rroid enlaigement 
occumng after two years of persistent "gastric neurosis " 

The patient is a medium-sized man who is qmte nervous 
and flushes readily There is no rash on the sLm, but there are 
a few pigmented spots on the back and chest There is a 
notable absence of hau: on his body and his beard is not very 
thick The pubic hair is of the femuune type, the pelvis ap- 
proaches the feimnme dimensions, but his external gemtals are 
normal 
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Theie is a moderate exophthalmos, the pupils are round, 
equal, and th^ react to hght and accommodation The tonsils 
are not enlarged, the throat is congested The thj-roid is 
shghtly The Itmgs show no evidence of any abnormal 

rTiatigt^ The heart is not enlarged, the rate is rapid, 100, 
but the sounds are regular, rhythmic, and of good muscular 
quahty, and no murmurs are heard 



rig 150 — RoentgcnosFam of Case II, shoeing marked gastroptosis 
(Vote that this cut la leverecd ) 

Cxammation of the abdomen shotted onlj' tenderness on 
pressure m the epigastnum and evidence of a marked gastrop- 
losis, the loner border of the stomach c\tendmg nay donn mto 
the pehns The extremities shoned marked tmtdung of the 
arms, ngidi^ , and a fine tremor 

The blood-pressure n as sj stohe 115, diastohc 80 The basal 
n.ctabohsm tias +45 The Goetsch test nas positite 
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Laboratory Exammatton — The e\amination of the 
showed a specific gravity 1022, no albumin, no sugar, and no 
casts The blood count shoned W B C 9000, polynuclears 
62 per cent , large monoculears 20 per cent , small lymphoc 3 d:es 
18 per cent , and no eosmophils 

Roentgenographic e\anunation showed a very marked gas- 
troptosis and a small sella turaca 

This patient has been suffering ivith gastric symptoms and 
nervousness ever smce he was Imld up But smce the condition 
gradually grew worse and was gradually followed by all the 
characteristic signs of a hyperthyroidism, it seems probable 
that the gastnc symptoms were really the first signs of the 
hyperthyroidism It is mterestmg to note the presence of the 
gastroptosis m this as m the other case Another mterestmg 
feature of this case is the fact that the patient showed several 
signs of a shght dyspituitansm, the feminme pubic hau: and 
femuune pelvis, the scanty hair growth, and the small sella 
turaca This has been noted frequently in male hyperthyroid 
patients, and may bear a relation to the fact that hyperthyroid- 
ism IS more common m females than in males This patient 
was put on a rest cure, his diet regulated, and adrenal corte\ 
and pitmtaiy e\tract were administered Withm four weeks 
his gastnc S}anptoms subsided, his hyperth}noidism improved, 
and his basal metabolism is now -f 14 

Case m Hypertbyroidism Beginning with Gastnc Symp- 
toms -~B B , a young marned wroman, twenty-six years of 
age, was admitted to the Lenox Hill Hospital m July, 1920, 
^’rtTnpIn.ining chiefly of pam m the stomach and vomiting, which 
began two weeks before admission The pam is not charac- 
teristic, has no relation to meals, but it is situated m the right 
h 3 rpochondnum, it comes on just as frequently when the stomach 
IS empty as after meals Vomiting produces temporary rehef, 
and IS usually followed by nervous weakness The sight of 
food would produce an attack of nausea and vomiting, the 
vomitus was always greenish m color, occasionally headaches 
followed the vomitmg The bowels were alw'ays constipated, 
and were reheved by enemata Cathartics tend to aggravate 
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the s>Tnptoxns She is ^en thirsty, and dnnks large quantities 
of nater because she thinks it is good for her 

She had diphtheria, typhoid, and other diseases m childhood 
About a }ear ago she nas m the hospital rrith very sunilar 
symptoms, vrhich lasted for sis months At that tune the con- 
(hbon nas diagnosed as a gastnc ulcer, and the patient uas 
operated upon, a gastro-enterostomy' uras performed, but the 
question of ulcer nas doubtful 

Menstruation began at thirteen, uas alway's scanty, lasted 
about one day but regular, and occasionallyr accompamed In' 
se\erc pam She had a miscarriage about three years ago 
The patient is a young woman with cheeks flushed and 
qmte neri*ous The scalp is cohered with an abundant growth 
of fine chestnut colored hair There is a moderate e\ophthal- 
mos of both eyes The nose and ears show no endence of 
abnormal chaises The teeth are pearly uhite and m excellent 
condition The throat *is congested and the tonsils are small 
and ragged The thyroid gland is moderately enlarged The 
chest is symmetnc, the expansion good The lungs ^w no 
e\idence of abnormal changes The heart is moderately* en- 
larged and beats ^ely rapidly, although no murmurs are to be 
heard The costal angle is %ety acute 

The examination of the abdomen shows marked tenderness 
in the nght upper quadrant The loner border of the stomach 
extends about three fingerbreadtbs below the costal margm 
The extremities shon only* a very fine tremor of the fingers 
Laboratory' /TiawHiw/nw — The gastnc analy-sis after an 
Enald test-meal shoned a free aadity of 57 and a total aadity 
of 83, nith occasional leukocytes and a fen starch granules 
Txamination of the stools nas negabxe The Wassermann te- 
acbon nas negabxe 

Radiographs of the gastro-mtesbnal tract show exidences of 
a gastro-enterostomx with a patent stoma and a gastroptosis 
The adrenahn rcacbon shoned a x-arx marked tremor, the 
pulse rose from 96 to 130 and the blood-pressure from sys- 
tolic 105, diastohe 80 to g'stohc 115 diastohc 70 The pilo- 
carpm reacUon shoned no change m the pube-rate but a flon 
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of 70 c c of saliva TVithm half an hour after the injection of 
^ gram of pilocaipm 

This patient was admitted to the hospital with gastric 
symptoms, and the only objective evidence of any gastnc lesion 
was that of an old gastro-enterostomy with gastroptosis, and a 
marked hyperaadity, but on taking the whole rlmipnl picture 
mto account, we find the patient also shoivs evidences of hyper- 
thyroidism She has a large thyroid, she has a tachycardia, 
^e has lost m weight* she has an exofhthalmos, ^e has a fine 
tremor, she is highly neurotic, and she has a positive Goetsch 
test The basal metabolism was not done, as we had no ap- 
paratus at the time Li other words, the patient has a climcal 
^drome of hyperthyroidism, with a visceroptosis and a hyper- 
aadity, and smce we know that a great many cases of hyper- 
thyroidism are accompamed by gastnc symptoms, it is much 
more rational to assume that this patient is suffenng from a 
hyperthyroidism with dommant gastnC symptoms rather than 
from a so-called gastnc neurosis with hyperaadity 

Furthermore, the patient was m the hospital with an ap- 
parently similar histoiy about a year previous to the present 
illness It therefore seems much more likely that the patient 
had the same condition at that time However, we cannot gam 
any evidence from her previous history as to whether she had 
any thjnmid symptoms at that time or not, but smce she has 
them now and smce the present condition is merely a syndrome 
of hyperthyroidism, it is probable that the syndrome a year ago 
was ^e same Consequently, we conclude that this patient 
IS suffenng from hyperdiyroidism with dommant gastnc symp- 
toms 

Case IV “Forme Fniste” of Thyroid Deficiency— E C , a 
young woman, a stenographer, aged twenty-one, came under 
observation m June, 1920 She complams that for the last ten 
or twdve years she has been under weight, has lost appetite, is 
cons^pated, feels generally run down, and has lost “pep ” She 
waghs about 100 pounds inth her clothes on Her hair has 
been faHmg out for a number of years She has a postnasal 
discharge She feels drovsy and tired, espcaally after catmg 
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She does not per^ire readily, and don feds coarse and dry 
She has a scaly condition of the face No cough or e^ectora- 
tion TTas epigastnc pains after eating Had measles and 
mumps m diildhood 

Menstrual history began at de\en 3 ears, regular, only lasts 
about fire dajrs and is very profuse She feels irritable a few 
daj's before menstruation 

The patient is a rather thin j'oung gnl The skm is dry and 
scal> , there are atrophic spots over Ihe ddn of the chest There 
IS no Sergent’s hne The scalp is oivered mth dry, coarse hair 
The pupils are round, equal, and react to hght and accommoda- 
tion The nose and ears diow no evidence of any abnormal 
changes The mouth and teeth are m e\cellent condition The 
throat is congested 

The lungs and heart show no evidence of abnormal changes 
The abdomen shows httle tenderness on pressure m the epi- 
gastnum, the stomach is dilated, the lower border estendmg to 
about three fingerbreadths bdow the lower leid of the navd 

Roentgenograph of the gastro-mtestmal tract diowedno evi- 
dence of ulceration or mahgnancy m the stomadi or duodenum 

The urme examination shows a rather specific gravity, with 
an mcrease m the phosphates, but is otherwise negatiie The 
gastric analj'sis shows an absence of free aodity and a total 
aaditj of 12 The blood examination showed pohmudears, 46, 
small hmiphoates, 46, large l 37 npho(^te 5 , 8 , eosmophils, none 

The pilocarpm reaction showed a shght change m the pulse 
and a secretion of 55 c c m half an hour The adrenahn re- 
action was negative 

This patient complains chiefl 3 ' of gastnc ^mptoms, but on 
careful exammation it seems evident that there is no defimte 
evidence of a gastnc lesion, and that the gastnc s 3 inptoms 
together with the other general ^mptoms are part of a miM 
th 3 TOid disturbance She was put on th 3 TOid extract, -with 
gradual improvement 

Case V. Thyrotrope with Symptoms of Thyroid Imtahon 
With Do minant Gastnc Symptoms — F H , a 3 oung maxned 
womin of twentv-mne, came under observation m August, 1920, 
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With the following history She was perfectly well until about 
five years previously, when she began to suffer with attacks of 
indigestion These attacks are quite characteristic Thqr oc- 
cur about half an hour after meals and last for a week at a Hmi. 
For the last few years, however, she has had an attack about 
every week She descnbes the attack as if a rock was restuig 
over the sternum, and this produces severe, mtense pam which 
extends up to the left shoulder, and is followed by severe belch- 
ing, which, however, does not rdieve her She feds as if vomit- 
ing would reheve her, but she does not vomit About three 
years ago she was under treatment for this condition, and her 
physiaan advised her to have her appendix removed, which 
was done At the operation it was found that the appendix 
showed very httle if any lesion save an occasional adhesion, 
and that she had a movable colon and a general visceroptosis 
Following the operation, however, she did not improve As a 
rule, she is constipated, and the violent cathartics whudi she 
occasionally takes make her feel worse Celery, apples, or 
grapes are the lypes of food that are particularly bad for her 
Eating candy or fruit between meals usually brings on an attad. 
She has had a number of protem sensitization tests made, and 
it was foimd that she is sensitive to celery, lettuce, and spmach 
She does not perspire readily She complains that her skm is 
dry and her feet and scalp are dry For the last }rear her hair 
has been falling out, and this has mcreased m the last three 
months She is and alwa}rs has been very thm, and does not 
gam m weight readily She weighs about 90 pounds She gets 
tired very easily 

She had a h^t attack of measles, pertussis, and croup during 
childhood TTm never had any hay-fever She catches cold 
very easily, but gets nd of it quidcly She had pneumonia and 
bronchitis at the age of two She began to menstruate at the 
age of sixteen, and has always menstruated regularly, duration 
SIX da 3 rs, not painful, however She always feels cold and her 
hftTitls and feet are always cold 

Her father is ahve and well He had an attack of mfluenza 
which “settled at the base of his bram,” but is well now at 
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fiftj-two jears of age Mother is ah\-e and \iell at fifty-one 
Mother has no history of stomach trouble, no history' of asthma, 
hay-fever, goiter, or pituitary* trouble in the family She has 
five sisters, all of uhom are well Her paternal grandmother 

at the age of seientj-five of cancer, and her paternal 
grandfather died of a chrome cough at the age of eight^'-three 
Her maternal grandparents died of old age 

Examination showed a thm, xeiy* nenous }oung woman of 
medium stature, the sTtm dry and scaly, espedalli* at the lower 
part of the abdomen and chest There is a tendency* to callous 
formation on the tips of the fingers and toes There is no 
Sergent’s bne, and there is no unusual distribution of hair 
She has xerj fine, delicate hair The skm is rather di 3 , the 
ejes shou a shght exophthalmos, the face flushed the pupils 
Elated The teeth are m excellent condition and th^- hain a 
xer> fine bluish-'nlute color and shou no evidence of decay 
The nose is Greaan Examination of the nose showed hiper- 
trophied middle turbmates on the nght side Tonsils x-erx 
small, throat shghtly congested The chest is narrow, the costal 
angle is acute The lungs and heart are normal except for a 
marked tachycardia, the pulse-rate is 130 The oculocardiac 
test is positiie, pulse reduced to 110 and shght perspiration of 
the hands (mdicatmg a xagotoma) There is tenderness on 
percussion oyer the spme of the eighth thoraac yertebra The 
abdomen is normal m shape and contour There is a tender- 
ness of the entire epigastnum and m the left upper part of the 
abdomen The left kidney is moyable The stomach is 
markedly dilated the lower border extendmg to about two 
fingerbreadths beloyy the border of the nay el There is slight- 
tenderness on pressure on both lower quadrants of the abdomen 
Liyer and spleen not enlarged Otheryyise the exammation is 
negatiye 

The unne examination shows eyenmg specunen 1030, no 
albumin, no sugar Monung specunen 1025, no alhuinin, sug- 
gestion of sugar Microscopic examination of both specunens 
ni^tiye, only a moderate number of the cpithehal rplls 

The gastric analysis showed a free acidity of 24, total, 50 

you 4— gj 
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Moderate number of starch cells well digested The Goetsch 
test was positive Tite basal metabohsm was +28 (Jones’ ap- 
paratus) 

The patient is evidently suffering from gastric symptoms 
especially referable to the n^t upper hypochondnum There 
IS nothing m the history or the physical findings at all nirfir.n.ting 
any orgamc lesion, consequently we must mclude this patient 
m the group of the so-called gastnc neuroses 

A study of the history shows that this patient was operated 
upon for appendiatis, and an appendix was removed which did 
not show much evidence of any pathology The patient was 
told she had visceroptosis and she wore a belt for years without 
any improvement m her condition, and the ph 3 rsical examina- 
tion shows that the anatomic situation of the stomach has 
evidently not been materially changed It seems likely, there- 
fore, that the patient has had this visceroptosis for years, and 
that it IS merely a part of her anatomic mdividuahfy On the 
other hand, the patient shows stigmata of the domination of 
the th 3 rroid gland m her physiology, she is thm, she is neurotic, 
she suffers hum fears, she loves detail work, she is aggressive 
and is an mtense and active worker The cold hands, the 
sh^t exophthalmos, and the high blood-pressure all corroborate 
the domi^tion of the th 3 a'oid gland m her ph}rsiology The 
visceroptosis is another stigma of the condition The symptoms 
she is suffering from are clearly referable to these endocrme 
ghmds The patient is a thyrotrope suffering from thyroid 
evatatian, as is mdicated by her symptoms and mcreased basal 
metabolism, and she has been treated accordlngl 3 ^— put on a rest 
cure, given adrenal cortex — and gradually the symptoms sub- 
sided and the pam disappeared, ^e began to gam m weighl^i 
nervousness cleared up, but her visceroptosis lemams and her 
TriHnBy 15 still floating She is, however, able to do her work, 
and ^cbonally she is apparently perfectly normal, although 
anatomically iflie has certam stigmata 

Case VI Thyrotrope with Gastnc Symptoms — O M , a 
young governess, thirty-three years of age, came under observa- 
tion m May, 1920, complainmg that for the last five we^s die 
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has lost her appetite and is constantly belching gas She \ras 
under treatment b}' a promment gastro-enteiologist, but her 
con d 1 ^^on did not improve In a feir weeks before she came 
under obsenution she had lost 4 or 5 pounds m weight She 
does not a omit She has had sb^t epigastnc pains for two 
daj’s The pam comes on nght after eatmg The beldung of 
gas and abdominal distention is accompanied with constipation 
The hair has been falling out m the last Aear The skm is di}' 
and scaly, and she does not perspure readily 

Three years prenously she was treated for a gastnc ulcer, 
the chief symptoms of which at that time uere a heavy' feehng 
of the abdomen and constant belching of gas, but no Aomiting 
and no characteristic pam The diagnosis of ulcer uas not 
Aerified houeAer, by the roentgenographic findings 

The patient is Aery nerAOUS, and followmg her illness of 
three years ago she has been complaming steadily of pains and 
weakness m the calA es of her legs 

She had scarlet feAer as a duld, influenza rune years ago ' 
Her menstrual history is normal e\cq>t that for the last 
three y ears the menstruation has been painful and more frequent, 
lasting three or four day s at a time 

Her father died of old age, her mother died of eye disease 
She has tno sisters, both of them hAing and well 

The patient is a rather thm y'oung woman, and highly* 
neurotic, rather tall, with dark complexion The skm is rather 
dry and scaly There are occasonal pigmented spots OA-er the 
abdomen and neck The pupils of the ^-es are round, equal, 
and react to hght and accommodation, there is a shght exoph- 
thalmos of both eyes In the mouth the teeth are m fairly 
good condition but they are short and haAe flat surfaces, the 
throat IS shghtly’ congested In the neck the thyToid is not 
cnhrgcd There are no other glands felt 

The chest is normal m shape and contour, the lungs are 
normal The heart is not enlarged, but the pulse-rate is a 
little rapid Blood-pressure ^ stole 120, diastole 7S The 
costal angle is a cry acute There is shght tenderness on pres- 
sure o\er the left lower quadrant of the abdomen and m the nght 
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hypochondnum, and there is a marked gastroptosis, the lower 
border of the stomach being only a few fingerbreadths above 
the symphysis pubis 

The unne examination was negative The blood examina- 
tion showed polynudears, S8, small lymphocytes, 18, large 
lymphocytes 20, eosmophils, 4 


I 



Fig 151 — l^ntgenogram of Gise VI, O M , showing marked gastroptosis 

The gastric analysis showed free HCl, 43, total aadity, 74 
The radiogram of the gastro-mtestinal tract showed a tremendous 
gastroptosis, the greater curvature of the stomach extending 
way down to the pelvis The basal melaboltsm was 

This patient came complaining chiefly of gastnc symptoms, 
and was at one time treated for a gastnc ulcer without any 
rehef On physical examination she shows no evidence of an 
orgamc lesion and all the stigmata of a thyrotrope with a marked 
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gastroptosis The present condition is probably due to thjToid 
irritation She uras put on a proper diet and gh^n small doses 
of suprarenal extract She has gamed about 16 pounds and 
feels much improx ed 

Case Vn Th 3 ^ofrope with Gastnc Symptoms — N W , a 
blond middle-aged woman, about fort}' } ears of age, came imder 
obseriTition on August 28, 1918, complainmg duefly of ga«tnc 
^■mptoms At that time she stated that two years previously 
she began to suffer from gastric eructations all day long There 
uas no defimte pam and no vomiting Two weeiks before she 
consulted me die had an attack of continuous gastnc eructation, 
lasting for seven hours There was no headache She was 
always nervous, she never gamed m weight, her appetite uas 
good For the last few months she had had cramphke pains 
after eating She has always perjured xery little She com- 
plamcd of constant fears 

The only points in the past history' of importance uere that 
m 1904 she had had an attack of so-called mtestinal obstruc- 
tion x\hich was rehexed by catharsis, and she had had typhoid 
fexcr eighteen years prexnously', at uhich time die was sick for 
three months but had no comphcations Her menstrual history 
had always been normal, although for the past few years the 
flow had been excessixe and she had been qmte nerx'ous just 
before the period durmg whidi time she suffered from so-called 
flushes She had been mamed for about fifteen y'ears and had 
nexer had any children 

Physical exammation at that time showed a highly neurotic, 
nerxous woman, with shghtly oanotic hands She was con- 
stantly talkmg and actixe and diangmg from subject to sub- 
ject The examination of the skm showed no abnormahties 
The scalp was coxered by an abundant growth of blond hair, 
xlthough it was quite dry Her pupils were round and equal, 
somewhat dilated but no exophthalmos was present The n os e 
and cars ^owed no abnormal changes Ih the mouth the teeth 
were in excellent condition— bluish white m color and showing 
X cry little ex idcnce of decay The throat w as shghtly congested 

The examination of the chest showed normal lungs The 
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heart was not enlarged, but the rate was quite rapid and no 
murmurs were heard The pulse also was quite rapid There 
was no evidence of artenal thickenmg The blood-pressure was 
systohc, 150, diastohc, 80 

It was only when we came to the abdomen that any positive 
idiysical findmgs were present These consisted of a maiied 
visceroptosis, the lower border of the stomach ex tending bdow 
the level of the navel, and the right kidn^ was movable 

The exammation of the stomach contents showed a moderate 
mcrease of free hydrochlonc aad, otherwise negative The 
urme examination ^owed a specific gravity of 1018, no albumin, 
no sugar, no mdioan, and microscopically, only an occasional 
white blood-cell and epithelial cdl 

Roentgenograph of the gastro-mtestinal tract showed only a 
marked gastroptosia 

The adrenahn reaction for sympathicotoma was negative 
The pilocaipm reaction was positive. 

Basal metabolism +32 5 

The patient complamed evidently of a gastnc lesion, but 
there was nothing found to indicate that she had a gall-bladder 
lesion or an ulcer of the stomadi, and she had what is ordinarily 
considered a gastnc neurosis with a certam amount of secretory 
change and visceroptosis On the other hand, the failure to 
gam m weight, the constant fears, the emobonal reaction and 
flushes, the tremors, and the high blood-pressure, the mcreased 
basal metabolism were all mdications of thyroid exatation with 
dommant gastnc symptoms m a thyrotrope of which the vis- 
ceroptosis and floatmg kidn^ were also the markmgs 

The patient came agam for observation about a year later, 
fomplgiTiing of Swollen ankles, no headache, occasional spots 
before the eyes, no loss m weight, and an e\aggeration of the 
original gastnc symptoms The findings at this time were the 
ggmfi as those of the year before, except that the skm was diy 
and she had a falling out of the hair, m other words, a certam 
d^iee of thyroid deficiency 

Case Vm Adrenotrope with Gastnc Symptoms — F , a 
widdlp aged mamed man of forly-two, came under observation 
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in October, 1920, -with the foUovnng histoi}* For the last eight 
years he has had pain in the epigastrium extendmg around 
both upper quadrants of the abdomen to the back The pam 
IS usuidl}' v^orse after meals 


and IS reheved by drinking hot 
milk or hot water The pain 
does not radiate toward the 
shoulder He has lost consider- 
able weight ^ce the onset of 
the illness He has occasional 
frontal headaches, he feels ner- 
^ous, his legs feel weak, and 
he has occaaonal palpitation of 
the heart 

He has ne\er been ill before 
the onset of the present illness 
He does not smoke or dnnk 
His father died a > ear ago of an 
apoplectic stroke, his mother is 
ah\eand wdl 

The patient is a rather tall, 
thm man There is no rash on 
the skm, but there are a num- 
ber of pigmented moles on the 
back and there is a very profuse 
growth of dark hair over the 
chest, abdomen, back lumbar 
region, upper and lower eictrem- 
ities The scalp is cohered b> 
an abundance of dark curly hair 
and his beard is very thick The 
c>es ha\e a di^t Mongohan 
slant, the pupils are round, 
equal andthc\ react to hght and 



Fib 152— Case Mil, B F, 
adrenotiope with gastric svmptoins, 
showing extcnsn e hair distribution 
of chest, abdomen, and extremities 


accommodation The nose and ears are normal The teeth are 
in poor condibon the front mcisom ha\c a flat surface and the 
canines are long and pomted, the tonsils are not i»nl gT g^ . ^ yjjg 
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thyroid is not appreaably enlarged The chest is normal m 
^pe and contour and the costal angle is acute The lunge 
are normal, the heart is not enlarged, the rate is about 100, and 
no murmurs are heard The bolod-pressure is systohc 105, 
diastohc 80 

Exa mina tion of the abdomen shows only tenderness on pres- 
sure m the epigastnum Ihere is ptosis of the stomach, the 
lower border extends to about midway between the level of the 
navel and pubis The extremities are normal 

Laboratory Examination — The unne had a ^eafic gravity 
of 1020, It showed no albumm, no sugar, or casts The anal}rsis 
of the gastric contents after an Ewald test-meal showed a 
free HCl 62, total aadity of 83 The blood examination 
showed W B C 8000, polynudears 64 per cent , small lym- 
phoqrtes 27 per cent , large mononudears 16 per cent The 
basal metabolism was +22 per cent The Goetsch test was 
negative 

Koentgenographic examination showed only a marked gas- 
troptosis, but no evidence of a gastnc or duodenal ulcer 

This patient shows the constitutional characteristics of an 
adrenotrope an aggressive temperament, a history of vascular 
disease m his family, extensive hair growth, pigmentation, and 
long-pomted canme teeth The nervousness and the low blood- 
pressure mdicate an adrenal asthenia, while the gastnc symp- 
toms are probably due to a vagotoma, also the result of adrenal 
msuffiaency 

The patient was put on a rest cure, his diet was modified, 
and small doses of suprarenal extract were given The gastnc 
symptoms have gradually subsided, his general condition has 
unproved, and he has gamed about 9 pounds m weight 

THE KELAnON OF THE FTTOITARy TO ADOliESCEHT ••EPHEPSY” 
Ain> NOCTDENAL EHUKESIS 

This afternoon I shall present a number of young adolescent 
patients suffering horn “qnleptic” attacks and nocturnal enuresis 
alnng or together I shall attempt to illustrate the rdle of the 
o ndornne system and particularly the pituitary gland m these 
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conditions To elucidate the problem I shall first discuss 
bnefly the sahent pomts about the pitmtaij' gland It is, of 
course, mell known that the pituitary gland con^ts of tno 
parts an antenor lobe of glandular structure and a postenor 
lobe mncishng piuiapally of chromaflin tissue, with a pars 
intermedia between the two Tbe antenor lobe plays an im- 
portant ifile m the growth and dex'elopement of the bony and 
s Ve l einl structures of the body and later of the gemtals The 
postenor lobe is dosely related with the function of the gemtals, 
with su gar tolerance, and helps to mamtam the tone of m- 
\oluntaTy musdes, notably the uterus and the mtestmes 

Oxeractivity of the pituitary, particularly the antenor pit- 
uitary', produces the charactenstic picture known as acromegaly 
Acromegaly, howe\er, is not really a disease It is merely a 
condition which records, by the charactenstic enlargement of 
the e\tremities and of the hands, by the promment supra- 
orbital ndges, by the broad nose, by the prognathism, by the 
increased mterdental spaces by the tastes and mental attnbutes, 
the fact that here is an indnidual m whom the pitmtary' gland 
was unbndled in its power to regulate growth and deielopment 
There arc many mthviduals, however, who diow mild degrees 
of pituitary oicractiiity not to an extent that may' be called 
acromegalic, but who have rather charactenstic broad features, 
perhaps disproportionate extremeties, early ossification, charac- 
tcnstic teeth etc Such an mdividual we may term a “pitui- 
tropc,” to mdicatc that the pituitary' gland has played a domi- 
nant role m his endoenne physiology He often has other 
diaractcnstics to mdicatc this r&le, such as fondness for music, 
charactenstic appetite, etc , charactenstic disease susceptibihties, 
to arthntides, to gout, to ^'phibs, etc (the latter probably due 
to the rather actne gemtals) But all these markings and sus- 
ceptibilities arc fixed and are probably not amenable to treat- 
ment 

Frohlich’s disease, or adiposogemtahs, is the reverse con- 
dition of acromegaly, and is probably due to defiaent secretion 
of both anterior and postenor lobes of the pituitary Smee the 
pituitary regulates bony and skeletal growth and development 
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lessened activity of the pituitary is manifested by HufiwMit 
bony growth and by defiaent gemtal devdopment If the dys- 
pitmtansm occurs before complete adolescence the bony and 
gemtal stigmata are manifest, but if it occurs after adn1i»sc pn re 
only the gemtal changes are manifest The faulty gemtal 
development which is present both m the pre- and post-adoles- 
cent t}rpes consists of failure of the gemt^ to approach their 
adult characteristics assoaated with the secondary character- 
istics of the opposite sev In males the slcm is smooth and 
soft, there is a scanty growth of beard, the breasts are large, 
the pubic hair has a straight upper border, as m the female, 
and there is a tendency to mcreased deposit of fat around the 
body and over the buttocks and the pelvis approaches the female 
type, there is delayed ossification of the epiphyses, and there 
IS a general lack of muscular tone Li the female, on the other 
hand, the gemtals are infantile m type, the skin is coarse and 
there is a greater tendency toward hairmess, a tendency toward 
the growth of a beard, the breasts are smdl and atrophic, the 
bony prommences are more marked, and the pelvis has more 
the measurements of the male, the pubic hair assumes the 
mascuhne pyramidal border, and there are menstrual disturb- 
ances, such as delay m the beginning of menstruation, amenor- 
rhea, stenhty, etc , and lack of muscular tone 

Roentgenograms of the skull shows m the classical cases 
the large sella turaca m the acromegahe and the small one m 
the dyspituitary case 

In adults a classical Frohheh syndrome mmus the bony 
(diaractenstics may occur suddenly, usually assoaated with the 
focal symptom, bitemporal hemianopsia, as the result of a pit- 
uitary tumor 

Between a rlassical case of d 3 rqntuitansm and the normal 
mdividual there may be many degrees of pitmtary defiaency 
The cases may be characterized only by dwarfism, they may 
occur without achposity or with very shght faulty gemtal de- 
velopment 

Si mr e normal gemtal development is dependent upon normm 
function of the pituitary it becomes almost an endocrine a\ioa 
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tTint defecbve genital development indicates m most instances 
dyspituitansm As a rule, this gemtal devdopment does not 
oc cu r alone, but on careful examination other signs of d3*spitu- 
itancm may usually be found The defective development of the 
genitals may occuT to a veiy shght degree, condstmg only of a 
faminina pdvis 'with feminme pubic hair, but the gemtals may 
be apparently normal and functionate normally, or the patient 
may be s terile On the Other hand, the penis may be small and 
the tesbdes may be undescended I bdieve 'undescended testes 
diould be regarded as a stigma of dy^itmtaiism For m de- 
vdopment of the testes tno thmg s occur, normal de\’dopment 
and descent mto the scrotum, through the mguinal canal, and a 
failure of the mguinal canal to oedude may also be regarded as 
such a stigma If there is defective devdopment of the testes 
not only 'wiU the testes be small and atrc^bic, but th^ will 
also fail to descend completdy mto the scrotum And it is 
w ell Imown that imdescended testes are usually atrophic testides 
OSow futile from a functional standpomt is dierefore the opera- 
tion to anchor it ) But the extent of its descent has, however, 
no rdation to the functional abihty of the undescended tesbde 
I haic seen testes that were almost m the abdommal wall be 
more usdul functionally than those that were almost entirdy 
m the scrotum The function is dependent on the degree of 
atroph}' Hj^xispadias ma}' be regarded as another stigma of 
djspituitansm * 

In females dyspitmtansm is diaractenzed not only b}' the 
bony and skdetal dianges, but by the evidence of defective 
gemtal devdopment Hus, as m the male, may only be v’ery 
shght or very marked, with any number of gradations between 
I hav'e seen cases 'with a mascuhne pdvis and complete absence 
of the uterus and adnexa The more common types, however, 
diow an infantile uterus, 'with complete amenorrhea, or penodic 
amenorrhea, or steiihty, or one child stenht^ , etc , together with 
man} of the skdetal changes I bebeve the so-called rachitic 
pdvTs m most instances, without a history of ndk.ets, is really a 
stigma of dv^itmtarism These patients are usually stout, tte 
so-called rachitic pelvis is really a mascuhne pelvis During 
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labor these patients have uterine inertia and they usually have 
no milk in the breast— all pituitary sUgmata 

An acromegahc mdividual may subsequently develop symp- 
toms of d3^pitmtansm, probably the result of the failure of a 
large pituitary to erode the seDa turcica, with resultant pitui- 
tary atrophy 

The characteristic pituitaiy markmgs of an mdividual, and 
the same holds true for all endocnne sbgmata, are usually 
transmitted to the children The factors that mfliienre hered- 
ity, however, are very complex, but the pomt that is of mterest 
m this discussion is the fact that the specific over- or under- 
activity of an endocnne gland is not transmitted, but only the 
dominant gland is For example, an acromegahc may give 
birth to d}^tmtaiy dwarfs or to dwarfs and acromegahcs A 
dyspitmtary dwarf, if not sterile, may give birth to an acro- 
megahc, a th}rrotrope may give birth to a cretm, etc 

The patients I wish to present are adolescent bo}rs who came 
under observation for more or less the same symptoms mild 
attadcs of epilepsy, famtmg spells, and nocturnal enuresis The 
history given was usually that the boy had attacks of fainting 
spells dunng which he fell to the floor and remamed unconsaous 
for five to fifteen mmutes, followed by drowsmess Occasion- 
ally they would have a mild “fit,” with twitchmg Although 
they vaned m age from eleven to seventeen years, they would 
still \\ et the bed at mght Careful exammation of these patients 
failed to reveal any eiadenre of any Msceral disease, and a 
thorough examination of the nenxius system failed to reveal any 
evidence of oigamc disease of the nervous S}rstem A diagnosis 
of idiopathic epilepsy and nocturnal enuresis was made, and they 
were referred for endocrme mvestigation 

If we study cases of classical dyspituitansm or Frohhch’s 
syndrome m adolescent children it is frequently found that 
nocturnal enuresis, famtmg spells, “fits,” and mental backward- 
ness form part of the climcal syndrome When xie exammed 
the boys who came under observation because of these symptoms 
we found that they shoved signs of dyspituitansm, though m 
some cases not very' marked, one boy was a classical Frohlich 
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type, Others -neie mild cases of d>spitutansm, and one showed 
acromegahc characteristics with dyqntuitary s}'mptoins Con- 
sequently it was rational to consider these patients as cases of 
djspituitansm in which the dominant symptoms were the fits, 
the famtmg spells, and the enuresis 

Now as to the explanation of the symptoms, the nocturnal 
enuresis can be readilx explamed Smce the enuresis is physio- 
logic m mfanc}' and smce djspituitansm is characterized by 
fault} de\clopment, It is natural for some of the early physio- 
logic diaractcnstics such as the enuretis to persist The other 
sjmptoms cannot be explamed so readily, but the fact that the 
Old}' objective findmgs are those of dyspitmtansm and smce 
the same symptoms occur frequent!} m dassical Frohhch cases, 
it IS logical to consider the whole picture as dyspitmtarism 
This, therefore, presents a guide for endocnne therapy which 
consists of feedmg these patients whole pitmtar} gland, and 
\cry frequently xnth excellent results 

To emphasize the sahent features of constitutional pitiutat} 
markmgs, I shall first present a few classical pitmtary cases and 
then demonstrate the others mdicating their pituitary mnrfang s 
Case I Acromegahc with Supervemng Dyspitmtansm — 
A , a }oung mamed man, twenf}-eight }'ears of age, has 
liecn mamed three }ears, has had no duldren His wife was 
examined b} seieral g}iiecologists and found to be normal 
The patient himself was exanuned by his family ph}siaan, who 
found no spermatoma m his semen He has been gainmg 
weight steadily, espeaall} since he was mamed He 1^ had 
headaches occasionally smce the age of sLxteen, these were 
usual!} frontal and temporal m character, and occasional!} on 
the top of the head He has had occasional dizzy attacks smce 
1916 

In Juh 1916, while on the Mexican border with a National 
Guard Regiment, he had a se\ctc gastro-mtestinal attack His 
prenous lustor} is simpl} that at the age of three his face was 
infected, lea\mg an extensne scar and his teeth hax-e decajed 
readilv since then “The teeth decay from the msidc" and get 
loose, and he pulls them out x erx readily Otherwise his histor} 




Fig 153 — Antenor and postenor view of Case !• M A , of acromegaly with 
dyapituitansm Note the broad pelvis and the feminine pubic hair 


Both parents are ahve and both veiy tah Has four brothers 
and four sisters, all tall, and very strong and athletic 

The patient is a veiy tall, blond youpg man, he has a broad 
nose and square jaw, prominent supra-orbital ndges He 
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has a scar on the inferior maxilla The teeth are m very poor 
condition, the upper masors and nearly all the front teeth are 
missmg, the lower teeth are m poor condition, and there is an 
increase in the dental spacing betneen the teeth The tonsils 
are submerged 

The dtin IS very soft and dehcate, and ^ows no pigmenta- 
tion, and there is a great sparsity of hair both on the face 
and o\er the body, he sha\es only occasionally. There is no 



Fif; 154 —Roentgenogram of skull of M A , showing laige sdia turaca 

Sergent’s hne The th 3 rroid is not enlarged The chest is 
broad but the costal angle is rather wide The heart and 
lungs arc ncgati\'c 

The abdomen is pendulous, the pchis is feinimne in shape 
and width, the pubic hair is feminine in character and distribu- 
tion The testes are i er> small and atrophic 

The extremities arc long and out of proportion to the torso 
The pulse IS 68 The blood-pressure is ^stohe, 140, diastolic, 80 
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laboratory Examtttahons — The urine is negative Blood 
count polynudeats, 57, small lymphocytes, 32, large lympho- 
cytes, 11 

The roentgenogram showed the sella turaca to be very 
large and broad 

This patient shows the cbaractensbc pituitary wiartings 
He has the diaractenstic stigmata of acromegaly Subsequently 
there has supervened signs of pitmtary defiaency, namely, the 
gemtal atrophy and the stenhty 

Case n Frohhch’s Syndrome with Epileptic Fits and Noctur- 
nal Enuresis — S K , a boy of thirteen years, came under observa- 
tion m October, 1920, complainmg that for the last four 3^6015 
he had been havmg famtmg spells, which came on m attadcs 
At first the attacks would occur every two or three weds, non 
they occur almost every week Tbe attadrs come on suddenly, 
he becomes dizzy, has pam m his stomach, m the nedc, and eyes, 
and falls to the floor unconsaous, and occasionally has a real 
convulsion At tunes he has penodic headaches, without real 
famtmg spdls Usually before the attack comes on he has 
supra-orbital headache Otherwise there is nothing m the his- 
tory that IS at all relevant 

The boy still goes to school, he has never been bright, but 
smce the occurrence of the attacks he has not been at die head 
of his dass as he was formerly He had three attacks of diphthe- 
na m three consecutive years, the first tune at the age of three, 
then at four and five Had pneumonia at the age of six Had 
measles m infancy Had a normal birth, but, as his mother ex- 
pressed It, he “looked like a fish at first,” but this physiognomic 
feature subsided very soon He began to walk at the age of two 
and a half years Ks teeth began to appear at the age of two 
years He is very fond of sweets He still has nocturnal enuresis 

His father is ahve, but has “stomach trouble ” His mother is 
ahve and well There is one sister, younger than the patient, 
ten 3 'ear 5 of age, who is perfectly well except for a chrome rash 
on the skm 

The paternal grandparents are ahve, the grandfather is 
seventy, the grandmother, seventy-one The grandfather has 
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cardiac trouble He has one paternal uncle and one paternal 
aunt, both perfectly well His maternal grandparents died m 
Austna dunng the war The boj’s mother has three brothers 
who are perfectly well 



Fig 155 — Ca«c II, S K cii^«ical F rShlich tjpe of d\-spituitan$m complain- 
ing of epileptic attacks 


The bo> IS rather tall, inchned to be stout, and has a \en 
high-pitched \oice His face is smooth and well filled out 
resembling that of a girl, he has beautiful red cheeks and blue 
c}cs The pupils are round equal, and react to hght and 
a^modation In the mouth the teeth ate \ery smaU and 
the lateral incisors arc nidiracntaij and pointed The tonsils 

10L.4— ^3 
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are large, submerged, and congested The slrm is soft, smooth, 
and dehcate, resembling that of a gu:I, and there is a veiy famt 
subcuticular network of redness under the skm The bands are 
sh^tly cyanotic, and there are a number of dilated veins under 
the skm of the chest and abdomen 

The lungs and heart are normal The breasts are enlarged, 
the mpples are promment The abdomen shows an increased 
amount of subcutaneous fat, and the abdominal wall is pendu- 



Fig 156 — ^Roentgenogram of skull of Case II, S K, showing small sella 

tutaca 

lous and overhangs the groins There are numerous longitidu- 
nal strue m both gtoms and m the suprapubic region The 
abdominal viscera are normal, the pelvis is broad and femimne 
in rbaracter The gemtals are very small and the pubic hair is 
very scant, and the suprapubic fat resembles the mons venens 
There is a very small rudimentary penis, and the median scrotal 
ndge IS mverted, and the testes are very small and atrophic 
The lower extremities are adipose, and he has flat-feet 



Rdis OF THT. ENDOCBINES et medicai. diseases 14 . 7 s 


The roeatgenogram of the sdla tutaca stiovrs a very small 
rudimeQtai> sella, and the roentgenograms of the hands dion 
ddayed ossification of the epiphyses 
Basal metabolism -^12 per cent 

This patient complains chiefly of the &o*called famtmg 
spells, and occasional nocturnal enuresis The fmnting spdls 
are probabl}' a mild form of epileptic attad^ 



Fig 157 '-'Roentgenogram of hands of S K , Case II, shomng delated ossifi- 
cation of epiphj’scs 


On pht steal examination, houreier, the boy shows xeij 
marked genital atrophy, and all the secondai^ sexual chaiac* 
tcnstics are femmme m diaracter In other words, the genital 
atrophi, the femmme sexual characteristics, the adiposit}' and 
the dcla>cd ossification of the epiph\sc5 are meidy signs of a 
pitujtarj defiaenq , which is corroborated by the small atrophic 
sella turaca ConsequenUj , the cnurKis and the famtmg 
spells are assoaated with endcnces of djspituitansm, and we 
hare, therefore, sufiiaent reason to explain the qulqibc attacks 
and the enuresis on the basis of pituitarj defiaenej- The 
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patient is still on pituitary feeding and the attacks have markedly 
lessened in frequency and seventy, while the enuresis has com- 
pletely disappeared 

Cases m, IV, V Three Brothers widi Hereditary Dyspitiu- 
tansm — F K , young man of twenty-four, L K , aged seventeen, 



Fie 158 — Coses III, IV, V, F K , L K , and J IC Three brothers sIiooiiie 
hereditary dyspituit’insm 


J K , aged fifteen — three brothers, who came under observa- 
tion in March, 1920, because their mother noticed that ever 
since birth these boys had not developed properly, and the 
younger two would get faintmg spells 

They ivere normal at birth, but L K had not begun to walk 
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until the age of two The}* nere alwajs well behaved ne\er 
gi\en to much mischief Thqr were all vetj' susceptible to 
'nann vieather and did not stand cold \ery well, and alnajs 
had cold feet They got tired easilj', and they did not perspire 
read]l> The youngest of the three has a tendenQ to de\elop 
headaches m \iarm 'neather, and until a few jeais ago he had 
nocturnal enuresis 

They had the usual illnesses of childhood and the } oungest 
had scarlet fe\cr, but the others did not None of them smoke, 
and thej do not care for tobacco 

There are four older brothers who are all perfectly normal 
The father died of an alcohohc gastritis, He was a periodic 
drinker at first and later on became a constant drinker Alco* 
hoi was largely responsible for his death The mother is himg 
and fairl) well She is a i-eiy tbm woman 

Exammation ^owed the followup F K is 5 feet, 2 mches 
L K IS 4 feet, 9 mches J E is 5 fiKt, 1 mdi 

Xonc of them ha\e any growth of hair on the face or bod} 
L K has promment supra-orbital ndges The sLm is soft, 
smooth, and not coieted by hair No glandular enlargement 
The thj’TOid is not enlarged The teeth of all three show o\ er- 
lappmg m both upper and lower sets Th^' are all fireckled 
The lungs and hearts of all three are sound The gcmtal glan^g 
are all small and rudimentary and there is a yery scant growth 
of pubic hair 

The roentgenograms show ^ery dunmutiie sella turace 
The blood-pressure was as follows F K, systohc, 110, 
diastolic, 65 L K , ^stohc, 100, diastohc, 60 JK nstohc, 
90, diastohc, 55 

The blood-sugar was withm normal limits m all three 
Basal metabolism F K +6 per cent L K —8 per cent 
J K +10 per cent 

The roentgenographs of their chests showed no enlargement 
of the thymus 

These three brothers show the characteristic 
of pituitary defiaenn — the fcminme character of the gtui of 
the pcUcs, the lack of dc\elopment the scant hair, the stuntmg 
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m growth, they are all undersized, and the marked gemtal 
defiaency— all of which ore evidences of pituitary deficiencj, 
whidi seems to be corroborated by the roentgenographs of the 
idcuU, ^oems to be dimmutive sella turacas 

It IS of mtercst to account for this congemtal dy^itmtansm, 
with the secondary markings Consequently, we studied the 
markings of the mother, and found that though she had no 



Fig 159 — Roentgenogram of mother of Cases III, IV, V, shoning small sella 

turcica 

gemtal atrophy, she nevertheless showed very marked overlap- 
ping teeth, and a dimmutive sella turaca Consequently, we 
assumed that the mother had a very small pituitary which, 
however, was not of a sufiiaent degree to produce gemtal atro- 
phy The boys evidently inbented these pecuhar maternal 
Tp arting s , smee they showed the pituitary characteristics and the 
characteristics of the teeth In the begmnmg of tlieir par- 
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ental mamed life the father’s diaractensbcs \rere evidentlj' domi- 
nant, since the first four chfidren are apparently normal But 
cinre the father was aloohohc his dominant characteristics be- 
came weakened and later the mother’s characteristics became 
dominant, as is mdicated m the last three children But since 
genetic characteristics become mtensified in succeeding genera- 
tions, they have tiiown, m addition, the secondary genital 
change 

Case VI Case of “Epileptic Fits,” Nocturnal Enuresis, 
and Badcwardness, with Dyspitmtary MarUngs — hi Z , a boy 
of eleien >'ears, came under observation m October, 1920, with 
the following history He was pofectly well until a year ago, 
when he had a cold, with cough and expectoration lasting a 
few ueeks The cold subsided, but a few we^ later he began 
to suffer with bedwetting, which has persisted e\er smce, and 
has recently grown worse His condition was not improved, 
and se\eral months ago he went t» a prominent pediatrist, who 
adiised that he be sent to a camp, but this did not rdieve the 
bedwetting About two months ago, m addition to the bed- 
wetting, he began to suffer with mtense supra-orbital headaches 
and attacks of dizziness and famting spells, coimng on m the 
daitime These attacks have been considered by all the phys- 
laans who have seen him, induding the promment pediatrist, as 
a mild form of cpileps}’ He is alwaj's constipated 

The patient was always a weak child He began to walk at 
the age of a } ear and a half The only disease he had m child- 
hood was measles, thou^ he has alwa}rs been subject to colds, 
and had large tonsils and adenoids, winch were removed The 
patient is a Jewitii boy, but it was not necessary for him to be 
arcumased, as he was bom with a very small prepuce He 
has alwa>s been backward at school He is now m wiace 5 b, 
with all the diildren in his class of about the samg age, but he is 
at the foot of the dass 

He IS \ erj’ fond of meats, but not so fond of aiggr 

His mother is ah\c and wdl, except that die suffers from 
sc\erc attacks of migrame She has four brothers and three 
sisters, e\ erj one of whom has attacks of migraine His mater- 
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nal grandmother also suffered from attacks of mi graine ^ 
maternal grandfather died at tke age of forty-five, probably of 
some cardiovascular disease The patient birns rif has two 
brothers and three sisters, all younger, and veil Two older 
brothers died of cerebrospinal meningitis His paternal grand- 
parents hved to old age, the grandfather dying at the age of 
seventy-eight, his paternal grandmother is still ahve at sevenly- 
mne years of age and m such excellent health that she has 
survived the severe conditions m the var zone for the last six 
years and has come over to this country alone 

He IS a rather thm boy, undersized, and somewhat stupid, 
apparently not sick His lower jaw protrudes, but it is narrow, 
the supenor maxiUse are narrow, his eyebrows are very heavy, 
the hair is unusually profuse, and there is a growth of hair jom- 
ing both eyebrows The skin is soft and rather smooth and 
ddicate, and there is a very fine hairy growth on the dorsal 
surface of both forearms The teeth have wide mterdental 
spacmg The tonsils are absent The uvula is spht There is 
an occasional pigment spot over the nght davicle and on both 
forearms 

Lupgs and heart normal Blood-pressure systohc, 100, 
diastolic, 80 The abdomen is negative 

He has a very small perns No pubic hair The testes are 
normal m size, but are undescended He has a hypospadias 
The roentgenograph shows a very small sella turaca 
Basal metabolism —7 per cent 

This patient, who complains of nocturnal enuresis and of 
faintmg attacks which are considered to be mild qiileptic 
attadcs, shows, as the only objective findings, signs of deficient 
development, namdy, he is undersized, his mentahty is below 
par, he has imdescended testes, and has a rudimentaiy penis, 
a hypospadias, and a spht uvula 

The undescended testes can be considered as a shght sign of 
gemtal deficiency, for normally the testes descend mto the 
scrotum, and if there is an mterference with the devdiqiment of 
the testes there is also a limitation m its descent Consequently, 
undescended testes are always undeveloped testes, and unde- 
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velopcd testes indicate pituitai^ deficiency Furthermore, the 
patient also has other pituitary stigmata, such as protuberant 
ion er jan , the bush\ Q ebron s the increased mterdental spacmg, 
and the narrow superior maxiUx 

Inddentally, there are other signs of defiaent development, 
the hjiio^adias, the spht uvula, and the roentgenogram of the 
sella turaca corroborates the pitmtary defiaency 

We therefore can condude, on the basis of the ob]ecti\e 
fintling s ^ that the attacks of epilepsy' and the nocturnal enu- 
resis are merdy ^mptoms of pitmtary deficrency The patient 
has been on mtensi\e pitmtary feedmg for the last five months, 
with complete disappearance of the enuresis and marked im- 
pro\ement m the frequency and mtensity of the “attacks,” but 
he IS still under treatment 

Case Vn Epilepbc Attacks with Pitmtary Markmgs — J R , 
a boy of thirteen 3 ears, came under observation m February, 
1920, with the following history About sis years ago, at the 
age of seven, he was suddenly taken ill with severe headache 
and fever He was taken to one of the large hospitals m the 
at} that night, and the same mght he was operated upon for 
an abscess of the left kidne} Two weeks later the kidne}’’ was 
removed He remamed m the hospital for eight weeks, and he 
went home cured Wlien he came home he had a convulsion 
that lasted a lew minutes Smee then he has had similar con- 
vulsions about every two to four weeks At times he has dizzy 
attacks without actual convulsions For the last two mnntTic 
he has had a convulsion about evTty day, and for the last wed. 
he has had convulsions a few hours apart The attacks come on 
suddenly He begins to complam of supra-orbital headache and 
then he has a convulsion There are no aura He has lost 5 
pounds in weight during the last wed He has no tempera- 
ture after the convulsions and he has no temperature between 
convulsions 

At the age of three he had scarlet fever, which was followed 
bv otiti'> media jind nephritis He had measles the same y ear, 
and chickenpox a y ear later At the age of six he had diphtheria 
“ \t birth he was not completely arcumased,” and at the 
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age of two his mother notuxd that the unne was coming from 
under the perns (h3^ospadias) He was operated upon for this 
condition, without benefit 

He is very fond of sweets and meats His father is ahve 
and well and has never been side He has three brothers, all 
younger— ten, nme, and seven years of age respectively'-all 
well His mother is perfectly wdl 

The boy is a rather tall youngster, has very prominent 
supra-orbital ndges, he has rather budiy ^ebrows, and there is 
an mcrease of hau- between the qrebrows The nose is broad 
and promment In the mouth the teeth axe m good condition, 
and the mterdental spacmg is mcreased, the lower jaw pro- 
trudes somewhat forward 

In the neck the thyroid is not enlarged The lungs and 
heart are normal The abdomen shows nothing of any path- 
ologic mterest The extremities are rather long, the fingers are 
long and broad The gemtals are normal m shape and size, 
though not so large as usual, and there is a hypospadias The 
roentgenogram of the sella turaca shows a fairly normal sized 
sella, but an overlappmg of the chnoids and ocdusion of the 
roof of the sella 

The patient came imder observation on account of attacks 
of epilepsy which followed a nephrectomy for a purulent con- 
dition of the kidney just before the outset of the first attack 
The renal lesion was probably comadental and of no ebologic 
value The only objective ^dmg is that the boy has veiy 
defimte acromegahe markings, with a hyospadias, and the roent- 
genogram shows a sella turaca which is occluded, although of 
normal size Consequently, it seems likely that the attacks of 
epilqisy have a relation with his evident pituitary markmgs 
He has been on pituitary feedmg and has had only two mild 
attadcs m the last a^t months 
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THE LIMITATIONS OF METABOLISM DETERMINA- 
TIONS IN DIAGNOSIS 

In the discussion of the limitatioiis of any laboratoiy test 
which IS apphed to diagnosis one has merely to consider the 
uncontroll^ factors in the procedure No one will disagree 
with the statement that a test is never better than its checks 
and controls 

The physidan makmg a diagnosis is in the position of a 
judge tiymg a case, one of the chief functions of whom is to 
deade upon the admissibihU' of evidence Having decided 
upon the rehabihty of the pimapal witness—the patient— he 
admits the history and then the evidence of his own five senses 
The vanations m rehabihty of these latter witnesses is generally 
recognized to be vexy great Ev'en to mdividuals m whom 
(hmcal perception has been most highly de\ deped there lemam 
certam fidds m which evidence cannot be acquired by the 
senses unaided For this reason we have steadily added to the 
list of instruments of precision and laboratoi}' tests the function 
of winch is to fumidi evidence which is distorted as httle as 
possible bj human bias or prejudice or faulty perception It 
behooves us then as phv’siaans to inqmre mto the uncontrolled 
factors m our methods so that they may be picperly evaluated 
In the procedure of determining the basal metabolism mis- 
interpretations may arise from three sources— the apparatus 
and methods employed, failure to control conditions withm 
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the patient, and the mind of the mdividual making use of 
the test 

The apparatus used for metabohsm determmations in rlimral 
work IS of four general types first, the respiration calorimeter, 
second, the respiration chamber, third, the open-curcuit appara- 
tus (Tissot’s), fourth, the small closed-circuit respiration umts 
Of these four types the first, the respiration calorimeter, is the 
only one perfectly checked and controlled Li it heat produc- 
tion IS determined simultaneously by both physical and chemical 
methods In this it is umque It shares with the second t3rpe 
the advantage of being capable of alcohol checks' and of meas- 
uring both the o\3gen consumed and the carbon dioxid pro- 
duced In both of these types of apparatus it is possible to 
determme both heat and the products of combustion with great 
accuracy However, both forms are expensive and bulky, and 
when operated, are time consummg They will never be ax^iil- 
able for use m large numbers of cases The first, which is the 
only one correctly called a calorimeter, has a deaded advantage 
when it IS desired to explore new and undiarted fields of met- 
abolism, and m the estabhshment of normal standard values 

The third type of apparatus is exemplified by that of Tissot, 
m whidi a valve is used to separate the inspired from the expired 
air The expired air is collected and measured m a spmimeter 
and subsequently analyzed for oxygen and carbon dioxid Its 
composition, when compared with that of the pure mqnred air, 
enables one to calculate the amount of oxygen consumed and 
carbon dioxid produced An excellent description of the technic 
of this procedure is given by Boothby and Sandiford ‘ The 
gas anal}rsis may be done with great accuracy m dupheates 
The pnnapal weak pomt m the method hes m the possibility 

* When a known weight of a chemically pure alcohol is burned in the 
apparatus a definitely known amount of heat is evolved, and from the chem 
teal formula one may calculate just how much carbon dioxid is produced and 
how much oxygen absorbed In the case of ethyl alcohol the ratio of the 
volume of carbon dioxid to the volume of oxygen is as 2 is to 3, in other 
words, the respiratory quotient is 0 660 

* Boothby and Sandiford Basal Metabolic Rate Determinations, 1920, 
W B Saunders Companj 
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of undetected leaks, espeaall} in the \'alve3 and mask, or around 
mouth-piece or nose-chps These ma}' be almost enbrd}’ 
a\oided by care and skill In general, the method has been 
foimd to give very satisfactory' results, and m this cimio is 
preferred to the small dosed-arout methods 

Of *tiis fourth type there are se\'eral forms the most re- 
liable of urhidi IS the old Benedict lJni\'ersal Respiration Unit 
This unit \ias not \eiy portable, required large balances and 
almost as much tune for its use as a respiration chamber 

Recently there ha^e appeared several forms of apparatus 
designed diiefly for portabihty and rapidi^' of use Of these, 
tno are already m common use both of urhidi determine only 
the ovygen consumed, disregardmg carbon diodd completely 
By tbs failure to detenrune carbon dioaad a gross error m 
techmc may escape detection For instance, the ovygen con- 
sumed by ^e patient is determmed by the dumkage m volume 
of a mixture of osygen and air in a spirometer, or gas bag It 
depends for its accuracy on complete absorption of the carbon 
dioxid gi\en off by the patient It has been the eiqierience of 
all workers with dosed-arcuit apparatus that occasionally air 
finds ciaimels through the absorbers and carbon dioxid escapes 
absorption In this case the spirometer would gi\'e an appar- 
ently Ion reading for oxygen consumed and the metabolism 
uould be reported lower than it actually uas If both carbon 
fhoxid and o'^gcn had been determined the error, if large 
would be detected by the finding of an abnormal respiratory 
quotient— that is, outdde the hmits of 0 72 and 1, wbch are the 
limits for all true combustion quotients with the smgli» excep- 
tion of a lower quotient sometimes found m severe 
Indeed the findmg of a quotient bdow 0 75 or above 0 90 may 
be r^atded as bghly suspidous, if the usual basal observation 
is being made sixteen to eighteen hours after food was last 
taken. 

The disad\'antages so far discussed may posdbly soon be 
done away with by mechamcal ingenuity and the training of 
physicians to standardize expenmental condihons and to rkerfr 
their results Far more subtle sources of error exist withm the 
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patient The obvious ones are muscular movements, surrep- 
titiously taken food, failure to rest for a suffiaent tune before 
the test, all of which may be avoided Mental e\atemeat or 
agitation plays an important idle with many patients m whom it 
may be readdy overlooked Ihis can best be illustrated by a 
case m pomt 

Florence C , a young mamed woman aged twenty-one years, 
who entered the dime complainmg of severe headadies, was 
found to have a marked degree of vascular hypertension AI- 
bummuna was present, but renal impairment if present had not 
reduced the phthalem e\cretion below normal nor mcreased the 
non-protein mtrogen or creatinm of the blood This patient 
was very emotional and neurohe Because of her nervousness, 
very promment eyes, and occasional tremors a thyroid disorder 
was suspected ]b attemptmg to do the Goetsch test her fear 
of the hypodermic needle was suffiaent to raise the blood- 
pressure SO mm , so that no rejection was made On the £rst 
day on which a metabolism test was attempted she remamed 
motionless throughout the test, but her body was observed to 
be tense with exatement and apprehension The result of this 
test was found to be a vanation of 49 per cent above the average 
normal metabolism Since the error was suspected the test was 
repeated on the following day On the second occasion the 
apprehension was allayed, the patient relaxed completely during 
the test The metabolism under these conditions was truly 
basal, and this tune it Avas found to be only 11 per cent above 
the average normal 

Such patients are not uncommon, but the difficulty is more 
frequently met ^vlth m patients with true hyperthyroidism m 
whom any imusual procedure is apt to produce an emotional 
reaction The nervous type of patient ^ould always be sub- 
jected to a prehmmary or “dummy” test as a matter of 
routme 

Another type of difficulty deserves mention There are 
certam mdividuals who have the greatest difficulty m breathing 
normally through a mouth-piece, with a chp on the nose Even 
when a mask is used these patients wiU persistently overvcntilate 
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the lungs, either by inaeasmg the rate of reqnration or the 
dqith, or both This overvenblation increases the oxygen con- 
sumption -very shg^tly because of the mcreased muscular irork, 
but it does mcrease the carbon dioxid excretion enormously 
If rarripd to the extreme the ehmmation of carbon dioxid may 
occur more rapidly than the alkalme reserve of the blood is 
reduced, so that the alhalmity of the blood may be mcreased 
and even tetany has been produced by Grant and Goldman ^ 
Sudi extremes of overventilation vrould hardly be obtamed in a 
metabolism detennination, but the process mvolved is the same 
The mcreased carbon dioxid output is not due to mcreased 
oxidation, and the respiratory quotient would be found to be 
too high It seems important to go mto this matter at length 
to illustrate the pitfalls in the nay of detetminmg the met- 
abolism from the carbon dioxid alone as has been recently sug- 
gested It should be borne m mmd, therefore, that any method 
of measunng the heat production which depends on determina- 
tion of onl) one of the gases exchanged is imtrustworthy and 
^ould be used with great caution and reserve in mtexpretation 
of results 

It is m mterpretation that we are most limited, because we 
are still m ignorance of some of the mtrmsic processes of met- 
abolism and of the various factors nhich control them Thj'roid 
disorders haxc stood out m the mmds of physicians as the dis- 
eases of metabolism par excellence The correlation of the 
findmgs of calorimetry with the demonstrable lesions of the 
thyroid gland has progressed to a satisfactory degree How- 
ever, lesions of the th}roid are not the only ones nhidi l«» qd to 
marked quantitatixe changes m the metabolism In the ane- 
mias, m leukemias, and m certam of the rare diseases, not to 
menhon the feiers, the metabolism may be greatly 
without any demonstrable thyroid disorder Diagnosis must 
depend on other thmgs than a metabolism test A report of a 
high or Ion basal metabolism has just the same of sig- 
nificance as a high or a Ion leukocyte count Both maj be 

» Grant, Samuel B , and Goldman, Alfred A Studj of Forced Respira- 
Uon Escpcnmcntal Production of Tctan>, Amcr Jour Ph% stol , 1920, lii, 209 
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admitted as contnbutoiy evidence, m a differential dia gno sis, 
provided one is sure that they \Vere done accurately 

It should be pomted out that before metabohc disorders in 
childhood can be successfully investigated it will be necessary 
to estibhsli normal standards from a study of a larger niunbcr 
of children of each age and weight and hei^t 

Even m adult life there are certam periods m which the 
number of normal cases so far studied has been too few This 
IS especially true of the menopause m women Inasmuch as so 
many abnormal processes frequently arise m the clunactenc it 
will be very difficult, m the establishment of normal standards, 
to ehmmate all but studies of normal women undergoing the 
normal menopause 

It is to be remembered also that there is a normal range for 
variation m the basal metabolism, just as there is for normal 
body temperature This range is from 10 per cent above to 
10 per cent below the average normal value For clmical 
mteipretation of results obtained with the portable forms of 
apparatus it would seem advisable to evtend the normal zone 
from mmus 15 per cent to plus 15 per cent 

The old humoral pathology has had a modem revival in 
endocnnology, a field which has been entered to a large extent 
by those who prefer mdulgence m luxurious speculation to 
labonous saentific observation Many fantastic theories of so- 
called dysfunction of ductless glands are current, in the diagnosis 
of which absolutely no support has been lent by accurate basal 
metabolism studies Among the rehable mvestigations which 
have been made one finds evidence that the basal metabobsm 
IS mcreased or decreased wuth certam types of thyroid or pitui- 
tary disorders These changes m metabolism have been so far 
purely quantitative There is no evidence of a qualitative 
change which would support the theories of an abnormal secre- 
tion elaborated by these glands 

Of the value of metabolism tests m measuring the seventy 
of thyroid disease there can be no doubt No better way has 
been devised for the purely objective determination of the effect 
of treatment But the lunitations of calonmetty as a means of 
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diagno^ must be recognized before the hterature becomes 
flooded \nth a mass of inaccurate data and conclusions 

It IS not to be imdeistood that any plea is bemg made against 
calorimeto' On the contrar}*, it is anbapated that calonmebj’ 
mil contribute enoimoush* m practical results to the ph}sidan 
not alone in diagnosis but also m impro\ed dietetics 'nhich mil 
result from a careful study of the food requirements and of 
the nature of the oxidations m disease 

\OL. 4—94 
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DISEASE OF THE CORONARY ARTERIES 

One of the Chief Causes of Angina Pectoris, Dnpoxtance of 
Differentiating ffie Vanous Causes of Precordid Pam, Common 
hut Apical Manifestations of Coronary Disease Typical Cases 
and Full Discussion of Management and Treatment 

I WA^'T to conrider with you today the ^mptoms and 
physical si gns which may lesidt from an obstruction to the 
blood flow m one of the branches of the coronary artenes such 
as IS brought about by artenosdeiotic narrowing This will 
immediately suggest to you, I am sure, the attacks which 
are called angma pectoris, and it is nght that it should do so, 
for coronary* artery* disease is one of the chief causes of angina 
pectoris It riiares this distmcbon, howei-er, with chsease of the 
aortic ardi, and with se^ eral other less frequent causes, such as 
lali-ular disease, pericarditis, myocanhal disease, and tobacco- 
poisorung 

Coronary* disease can gi\e nse to pam m one of two ways 
Either there is a sudden stoppage of the blood flow m one of the 
branches of the artery due to thrombosis of the vessel, very 
rardy to an embolism, or there is a reduction of the blood flow 
due to an artenosclerotic narrowmg, so that the demands of 
exerdse for an increased coronary* flow caimot be meL Let 
me emphasize that it is not necessary* that a patient who has 
disease of the coronary* artenes should also have demonstrable 
artenosderosis elsewhere, though I bebe\e thatwdl o\*er half 
of the patients will show it Recently Dr Hemck, of Chicago, 
has rqiorted a series of 3 cases of coronary* artery* thrombosis 
with autopaes, and m only 1 of these was more than Tninimal 
artenal disease foimd outside of the coronanes 

149X 
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Attacks of angina pectons constitute a very definite dimcal 
picture, with which you are no doubt quite familiar Typically, 
there is a sudden severe pam situated behmd the lower stemum, 
radiatmg perhaps to the neck or left shoulder or to the inner 
side of the left arm, associated with a strong sense of constnc- 
tion of the diest, so that the breath is caught with difiiculty, 
and with a sense of great weakness and anxiety, so that the 
patient feels that he will surely die At the tune of such an 
attack the patient is prostrated The pulse may or may not 
be increased m rate, but is often irregular There is usually a 
hyperalgesia of some area of the skm of the left chest antenorly, 
and this hyperalgesia may extend down the mner side of the left 
arm, usually persistmg for several hours after the attack These 
attacks are very typical and are not difficult to recognize, either 
when they are seen or when the patient tells you about them, 
and I b^eve that to such attacks as these the term anpna 
pectons should be confined 

By kequng the name for these typical attacks you will 
deprive yourselves of a con'rament scrap-basket into which you 
are apt to throw any atypical pains occurimg m the region of 
the heart or in the left antenor chest, and will tend to become 
more particular m the diagnosis The terms “angina mmor,” 
“angma sme dolore,” “false angma,” “angma abdommahs” have 
been corned by writers who wished to mdude with angma pec- 
tons certam atypical symptom groups whidi they bdieved to 
have the same cause as angma pectons It may be that thqr 
are nght, m part at least, but it is certainly true that by abohsh- 
ing these terms and ^eakmg of the symptoms as “a pam or a 
discomfort m such and such a situation,” you will greatly 
stimulate your desire for a correct anatomic diagnosis You 
will be much more hable to consider carefully each of the pos- 
sible causes of such an abnormal sensation than if you use such 
pseudodiagnostic terms as “mock angina” or "angma abdomi- 
nahs ” I believe it would be a very excellent thing for our 
understanding of the condition if angina pectoris itsdf iiiere thus 
dismembered, and spoken of as the pam caused by aortitis, or by 
coronary disease, or by myocardial degeneration, or by tobacco- 
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poisoning, as the case may be, but I am afraid that this project 
IS too idealistic to be achmved for some time at least 

Besides bemg a common cause of angina pectoris, coronary 
artery disease may lead to a diam of sjnnptoms m which the 
prominent features are qmte different from those of the typical 
attach, and it is to these less outstandmg but really much more 
common manifestations that I nant to draw your ^ecial 
attention 

You will find the dmical eiidences of coronary disease are 
usually ii'eiy insidious m their onset, and veiv often are considered 
by both patient and physiaan to be due to the stomadi The 
foUoumg patient will sen'e as an example of this mode of onset 
He 15 a man forty-five years of age, and has been troubled for 
three or four jears by a sense of fulness and discomfort in the 
cpigastnum whene\ er he ate a large meal He never felt nause- 
ated and never \omited and was not consbpated Also, and 
this IS important for the diagnosis, if he had occasion to walk 
for a distance of oxer 100 feet just after a meal he would have a 
sense of pressure, as he said, “m the stomadi,” but when ariced 
to pomt out the situation of the feelmg it w as found to be bdimd 
the lower 2 or 3 mches of the sternum At irregular mtervals 
of from two to four months he would haxe attacks quite inde- 
pendent of meals and usually when he was sittmg quietly, 
which consisted of a sense of heavy pressure “m the pit of tiie 
stomach,” whidi agam turned out to be bdimd the sternum, 
accompamed b> a feelmg of great weakness and a sense of 
difficult}' in getting the breath. These attadi^s would last from 
ten to thirty mmutes, during which time he would repeatedly 
belch up air, alwa}*s with temporal} relief to the pressure sensa- 
tion and to the sense of d} spena This patient took very httle 
exerdse, but the ordinary exertions of walkmg and rliiwKing 
stairs nexer caused him any shortness of breath, nor an} pre- 
cordial pain or discomfort except as mentioned when he would 
walk just after a meal 

During the last }car the attadkS of epigastric pressure haxe 
increased in sexent}, and the sensation has at times amounted 
to a pun, referred to the lower sternum and desenbed as a 
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“ti^tenmg up ” The sense of weakness during the attad. and 
the feeling of difficulty m breathing have also increased 

One day while standing at a window he suddenly had a 
severe attack of pam under the lower sternum, passmg through 
mto the bade He fdt suffocated and that he could not get 
his breach, and he fell to the ground unconsaous After ten or 
fifteen nunutes he regained consaousness, and then was found to 
have a soft, small irregular pulse at the rate of 54 per mmutc, 
which later came to be regular at about 42 per mmute 



Fig 160 — ^electrocardiogram taken just after an attack of coronoiy 
artery occlusion The characteristic feature is the high level at the point in 
the ventncular complex betneen the R and T oaves which is indicated by 
the arrows This patient shows tins feature in Lead 3 The time marker of 
these records indicates one-fifth second by the space between each fifth vertical 
luie, ohich line is seen to be slighti} accentuated 


At this tune he was without apparent dyspnea and appeared 
rather pale The heart was not cnlaiged, the sounds at the ape\ 
and base were weak, snappmg, and distant, there were no mur- 
murs His blood-pressure was 90 mm S}rstohc and 60 mm dias- 
tohe, a very significant feature, the radial artenes were moderately 
thickened, and there was an area of hyperalgesia about 2 cm 
m diameter over the inner part of the fourth left mtercostal 
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^acc E'cammation of the lungs and abdomen showed nothmg 
of significance The electrocardiogram which I show you 
(Fig 160), taken about eight hours after the attack, mdicates 
by the wa\elets marked f, f, f, that auncular fibrillation was 
present, and the peculiar T wave is of the form that we have 
come to associate with a recent ocdusion of a branch of a coro- 
nary artery, the mter\al betueen the Q, R, S group and the 
peah marked T bemg raised above the base hne 
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Fig lOi — Electrocardiogram of the same patient talwcn set'cral dajs 
ifter the attack The characteristic feature is the sharpl} downward cune 
of the T wi\-c which is seen m this record m Lead 3 at the point indicated 
This feature has been found to persist for inan\ months after the attack 


The patient made a rather rapid lecoNery and was able to 
be up and about again m a week He not\ , hon e\ er, complamed 
of substcmal pain on walking, whidi after seteral hundred feet 
w ould make him stop to rest until it had passed off His electro- 
cardiogram gtaduall} changed to the cur\e of Fig 161, which 
still shows auricular fibrillation, with a more rapid ventricular 
rate, and which shows the sharply downward cune of the 
T wa\c that we base come to assoaatc with the scar of an 
old stoppage of a brandi of a coronary artery He now 
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presents a qmte typical instance of pain due to insufHaent 
coronaiy floiv, havmg had a rather atypical attack of coronaiy 
occlusion 

This patient affords a very good e\aniple of how the ^'mp- 
toms from the heart may be continually referred to an adjacent 
organ It is very easy for one to fall mto this error m the 
cases with a gradual onset, which do not at first have sliaip 
pain or striking symptoms on exerbon, to direct our attention 
to the heart The confusing features whidi tend to focus your 
attenbon upon another orgim than the heart are that the pain 
may fail to show the typiail situabon or character, and that with 
the attack there may occur reflex disturbances m other organs, as 
the belching of gas m this case and the nausea, perhaps with 
vomiting, that may occur m other cases Sometimes even a 
polyuna may appear durmg or at the end of an attack, and as 
the pam m these cases radiates more doiynward and to the 
nght, you may be misled mto thmkmg the affair a Dietl’s 
crisis due to floatmg kidney 

There are though, m a careful history, certam features by 
which you should recognize these cases The symptoms develop 
at the carhest after the age of thirty-eight or forty years They 
tend to appear first after a full meal, or after exercise, or when 
exerasmg after a meal There is a sense of suffocabon or 
difficulty m getting the breath during the attacks, but as this 
history is usually not volunteered by the patient, it must be 
obtained by guarded quesbonmg Note that m spite of this 
sensabon of suffocabon there is no objccbve dyspnea The 
situabon of the pam or discomfort if pomted out by the pabent 
will be found to he at the loivcr part of the sternum, and not, 
as he desenbes it, “m the stomach ” 

The gradual and msidious onset tliat I have outlmcd is, of 
course, but one of the ivajrs, though a very common one, by 
which coronaiy artery disease will make itself known Some- 
bmes it may be very frank m its mamfestations, witli pam on 
axerbon and occasional attacks of sharp pain when at rest In 
some pabents the diagnosis may be revealed, even though the 
pam IS not severe, or typical by the pecuhar anxiety and dread 
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or “sense of impending death” which is sometimes present with 
the attat^ 

In j et other patients the disease will flash out very abruptly * 
A person iiho has always considered himself m the best of 
health and in whom e\en the closest questiomng will fail to 
re\eal any symptoms of disease may suddenly have an attack 
of the greatest seventy These sudden sex-ere onsets are ^ery 
often not recognized as due to the heart, because of the fre- 
quently a^pical character of the pam and because of the nausea 
and ^ omiting nhidi practically always accompames them The 
pain m these severe attacks may’ sometunes, cunously* enough, 
be but shg^t, or it may mislead us by’ radiation to the epigastrium 
or to the region of the hA'er or through to the nght lumbar 
r^on or to the nght shoulder-blade These attacks are ^ery 
apt to be considered due to an acute <»ndibon m the abdomen, 
perhaps an acute gastnc derangement of one sort or another, 
perhaps a cholecystitis or gall-stone cohc and occasionally* e\en 
to a renal calculus or a kinked ureter due to movable kidney 
Occasionally a pleurx^ will be suggested, especially if the pam 
rachates to the nght and the dyspnea is more eiident than 
usual 

1 haic seen a patient whose first symptoms were apparently* 
ty’pical of “acute gastnc mchgestion” There was se\ere pam 
referred to the cpigastnum, with nausea and vomitmg, and 
marked prostration The heart and pulse seemed imdisturbed, 
though the blood-pressure was not measured The patient was 
able to get up about two hours after this attack and seemed well 
enough, though weak He was allowed to go to the lai-atoiy, 
where he was found dead a few moments later, and the autopsy 
showed a thrombosed coronaxy artciy It is not usual though 
for the first scieic attack to be thus fatal The first attack is 
usually sumved 

How then are wc to recognize the results of coronary dis- 
cnec, and differentiate them from the many other conditions 
with which lhc\ may be confused^ It is not, of course, possible 
for y ou to do this m c\ ery case the first time y ou see the patient, 
but by careful attention to certam details I feel sure that we 
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can raise the percentage of correct diagnoses, and that certain 
^ of the lamentably common mistakes will be easily avoided 
Consider espeaally the pam and the physical signs which 
will be considered later The pam is a midlme pam its 
charactenstic seat is behmd the lower sternum opposite the 
third and fourth mtercostal spaces, and at the xiphoid or in the 
epigastnum opposite the fifth mtercostal space Rarely it is 
felt as high as the second mtercostal space When severe, it 
radiates and passes laterally to the left or right at these levels, 
and may seem to pass through to the back, or if felt m the 
higher levels it may pass out mto the ulnar a^ect of the arm 
and forearm, and rarely to the neck Rarely pam starts later- 
ally and, becommg more sei'ere, radiates to the central position 
In its lesser manifestations there may be no pam at all, but 
merely a sense of discomfort, felt especially under the lower 
sternum or m the epigastnum, and not, as the patient will say, 
‘'m the stomach ” It is never a constant sensation, but comes 
m attacks, and these attacks either anse spontaneously when 
the patient is at rest or come on as the result of c\ercise, so that 
the patient must stop and rest imtil the discomfort passes olT 
It has a very pecuhar character best desenbed as a gnpping or 
a sense of compression beneath the sternum 

The attacks are not accompamed by objective dyspnea 
at the tunc, though this may appear shortly after the vco 
severe ones, when cardiac failure with pulmonary congestion 
has set m The patient may have a sense of suffocation or of 
precordial oppression during the pam, but this passes off quickly 
and does not lead to labored breathing m ordmaiy cases It 
Will not usually be mentioned by the patient imless mquired 
for, as It is not a noticeable symptom This is a very impor- 
tant and distmctive feature about coronary occlusion which 
separates it from attacks of uremic or cardiac dyspnea and from 
pulmonary embohsm, m all of which shortness of breath, both 
subjective and objective, is a prominent feature 

The pam of coronary occlusion is contmually being confused 
with the pam due to other conditions m the chest and m the 
upper abdomen I shall ha\e to take these up serially with 
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jou and consider how }ou should be able to recognize in each 
fa CP the true cause of the disturbance Each tune a patient 
suggests to >ou one of these diagnoses, you should think “Is 
this group of symptoms perhaps due to the coronary arteries?” 
If you do this your mistakes uiU be fener 

The pains produced bj the aortttts of syphilis, rheumatic 
fe%er or influenza, and by mcreased arterial pressure are very 
diffi cult to distanguish from the pam due to coronary disease, m 
fact, so great an authority as Sir Clifford Allbutt has attributed 
almost all pains of this character to aortic or hypertensl^'e dis- 
ease, allottmg to the coronanes a \ery small part m them pro> 
duction It seems possible, though, to separate a group of 
patients from among those complammg of pains of this sort 
whose symptoms are more suggestive of disease of the aorta 
than of the coronanes Their pam is situated higher under the 
sternum, opposite the first and second mtercostal ^aces It 
has a greater tendency to radiate down the arm and especially 
mto the nedw which the pam of coronary disease seldom does, 
and besides this, it has httle or no tendenQ' to occur at night 
or when the patient is at rest 

When aorbe disease has progressed to the formation of an 
aneuiy sm there may* be pains m the chest of one sort or another, 
but they are only rarely of a type to be confused with the pam 
of coronary disease Thqr have a more constant, less paro'^'s- 
mal character and ha^e not usually the typical situation and 
radiation Morco\cr, by use of the fluoroscope any' aneurysm 
large enough to cause pressure-pams will be readily* seen, and 
the lesser dilatation of the aortic coats which precedes aneuiy sm 
formation can also be made out You should nei'er omit a 
fluoroscopic examination when attemptmg the diagnosis of any 
pun of the sort we arc discussing, for it enables us to tyennnuif 
the aorta itself True, there are degrees of atheroma that are 
confined to the mtuna of the xcssel and others which may 
m\ade the whole wall but haxe not yet gi\en nse to a weaken- 
ing or dilatation A negatixe exammation cannot, therefore, 
exclude the presence of aortic disease, but xciy' often the fluoro- 
«copc will reveal a local dilatation of the aorta or a lengtheiung 
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of the arch with increased tortuosity which cannot be demon- 
strated in any other way Because we can turn the patient 
while he is under examination and thus obtam oblique iiews of 
the aorta, the fluoroscopic method is far superior to the ‘i-ni} 
photograph 

The pam we are considermg may be confused with the pam 
of iietinhs of an intercostal nerve, but >ou can distinguish them 
by the fact that neuntis pains tend to be more contmuous, and 
are aggravated by movements of the trunk There wall also 
with neuntis be a tenderness over the course of the nen'es 
right around the thora\ on the affected side 

Rarely you wall be uncertam whether you are dealing with 
the onset of an acute pleurisy or with a sharp attack of coronary 
pam These can usually be distinguished by the character of 
the respiratory embarrassment With angmal pain there may 
be a sense of dyspnea, but the respiratory moi'ements are not 
rapid and never have the catcliy embarrassment which is so 
typical of pleunsy 

Pam over the heart occumng m patients who have myo- 
cardial disease or valvular disease with signs of cardiac failure, or 
with pericarditis or with paroxysmal attacks of tachycardia or au- 
ncular flutter or auncular fibrillation is another source of con- 
fusion I imply a distinction between a patient who has coro- 
nary pam associated with any of these conditions and one who 
has a pam that is due m some wa}'^ to these conditions themselves 
This cardiac pam is of a different character from that of coro- 
nary ongm, being mostly to the left of the midlme, and radiatuig 
to the region of the ape\-beat, or bemg felt only at the ape\ 
It does not have the radiation to the back, neck, or arm e\cq)t 
when very severe, and is a more continued pam than the gnpping 
paroxysmal pam of coronary disease Its character is more 
aching, even though it should be, as it sometimes is, very severe 
mdeed When these conditions cause pam there is nearly alwa}'S 
objective dj^pnea, a very rare occurrence wath coronary arteij' 
attadkS, as has been stated 

The pam about the heart felt by neurotic patients whose 
attention has been focused upon the heart, the effort syndrome 
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or neurocirculatorj* asthenia cases^ maj m some rejects simu- 
late coronan arterj* pam, as may also the pam felt by patients 
with hyperthyroidism It is not m either case a midhne pam 
but lies to the left of the sternum like the pam of cardiac dis- 
ease and IS most often situated about the region of the apex- 
beat That these patients ha\e typical areas of hyperalgesia 
may lead y ou to a stronger belief that orgamc disease is present, 
but y ou must not be decen ed by this mto a diagnosis of cardiac 
disease These pains like those of coronary disease may be 
brought on or mcreased by exertion, but there is an irregulan^ 
of occurrence after exercise which is characteristic, and this, 
taken with the lateral situation of the pam, and the e\idence of 
a neurotic make-up of the patient should enable us to readily* 
recognize the ongm of the sy’mptoms It is important to re- 
member that these pains do not occur with the milder forms of 
hyperthyroidism so that the rapid pulse or tremor or some of 
the other signs or symptoms of Graxes’ disease will be present 
to help you 

The ox erase of tobacco can cause pains which are quite 
typical, and which are almost mdistmguishable from the pains 
under consideration They will cease howexer m from three 
to SLx weeks after stoppmg the tobacco so that our doubt will 
not be for long It is difficult for me to understand why some 
should haxe this eiiect from tobacco while others are quite free 
from It when u^^mg an equal or greater amount and it is not at 
all mconceixable that tobacco produces this pam by actmg upon 
an already formed basis of disease which is not sufficiently 
marked to produce symptoms by itself alone I haxe this im- 
pression but hax e not y et been able to follow patients suffiaently 
long after their “tobacco angina has ceased to deade whether 
or not they are destmed to dcxclop the real disease 

The abdoirtml conditions which are from tune to time con- 
fused with sex ere attacks of coronary occlusion may or max not 
constitute a difficult diagnosis Gall-stone colic acute cholccys- 
t tis the perforation of a gastric ulcer and more rarely the 
symptom-complex of DiclFs crisis will often present themselxes 
as altcrnatixc diagnoses with coronary pam They ghnw ld be 
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distinguished from coronary disease by a careful search for the 
special signs of each condition The jaundice or the distended 
gall-bladder and the low situation of the pam, below the nphoid 
and more to the right side, the presence of a tender pomt or 
hjrperalgesia over the gall-bladder region, these are the diagnos- 
tic pomts m the gall-stone or gall-bladder conditions The 
perforation of a gastric ulcer mto the lesser peritoneal sac is 
most difficult to diagnose from certam severe attacks of coro- 
nary occlusion The prostration may be equally marked m the 
two cases, and the pam of such a perforation is not so severe 
and stnkmg as if the perforation had been toward the front, 
while abdominal ngidify and tenderness may be absent for a 
time at least The chief feature by which they may be dis- 
tinguished IS the heart action The coronary disease does not 
lead to such rapidity of the heart and the gastnc disease does 
not lead to irregularity Withm a few hours after a perforation 
a leukocytosis wiU have developed, and also a more typical 
pam, but by this tune the course of the patient’s symptoms wiD 
have made it dear which of the conditions is present 

Most difficult of an 15 the distmction between the lesser 
symptoms of coronary disease and the chrome gastnc tndtgesfton 
which may anse from chrome gastnits or fengastnc adJiestons, 
or as a reflex from gaU-bladder disease or chrome appendteUts 
The first case presented to you today was an mstance of this 
sort, and shows how httle suggestion of cardiac disease may 
sometimes be apparent The distmgmshing feature of the 
coronary condition is the fact that the pam or discomfort is 
mcreased by e\ertion, and if, besides this, there should be 
occasional spontaneous attacks while the patient is at rest, then 
the evidence for a coronary ongm is very good 

The physical signs of coronary disease are lamentably few 
Even if the patient is evammed directly after an attadr there 
may be nnthing found to lead to a suspiaon of cardiac disease 
The heart sounds are usually famt and the first sound at the 
apex more valvular than normal, but there is not sufficient 
change to lead to a defimte diagnosis of abnormality, nor is the 
heart enlarged except m severe cases when heart failure sets in 
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There are, hotiever, fi\e positi\e findings -nhich may appear 
upon examination of the patient Thqr are just as hkdjr to be 
present after mild attacks as after severe ones, and should be 
carefully searched for 

1 An area of hj’peralgesia may be found m the area of dis- 
tribution of the pain, so that the skin is abnormally sensitixe 
to pressure or to pmdung 

2 The heart maj' show the irregulanty of premature beats, 
or of auricular fibn^tion or heart-blodk This would amount 
to a positive findmg only if these uregulanties were not pre- 
viously present in this patient 

3 The ^'stohc blood-pressure and especially the pulse pres- 
sure are found to be abnormally low during the attadc Th^e 
mcrease as the patient recovers and will remam depressed for a 
longer time after the more severe attacks 

4 A pencardial fnction-rub may be heard, perhaps only 
oxer a xery small area and perhaps for only a x*ery ^ort time 
This dexdops, if at all, at some time durmg the first twenty- 
four hours after the ocdution, and is due to an area of fibrinous 
pencarditis oxer the infarct 

5 The characteristic electrocardiagram max be obtamed 

The findmg of any of these thmgs should make > ou strongly 

suspect the presence of coronarj’ disease, and uhen taken m 
connection with the fact that the patioit has attacks of dis- 
comfort m the region of the heart should be considered \ery 
good ex*idence The last two of these findmg s should be con- 
sidered pathodermomc 

The electrocardiographic record is a recentlx recognized sign 
of occlusion of the coronarj artenes The change m the T 
uaxc uhich I haxe pointed out to xou m Fig 161 occurs m a 
large proportion of patients who haxc these ^mptoms of dis- 
ease of the coronary artenes, m well oxer two-thi^ of all It 
denotes an area of infarction in the xentncular wall, and shows 
that a coronarj brandi has been stopped bj* a thrombus at 
some prexnous time It is, therefore, a matter of great impor- 
tance to the patient to haxe sudi an electrocardiogram, for it 
indicates tint the xentncular muscle is scarred, and that the 
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scene is set for a further thrombosis On the other hand, it 
does not contraindicate a certain amount of physical actniti, 
for I know of one old gentleman nho has pla}ed 18 holes of 
golf quite regularly for well over a year since this abnormal 
electrocardiogram was found . He finds, though, that he must 
play on courses nhich are not hilly, on account of tlie pain tliat 
IS brought on by attempting an ascent 

Treatment — Now a word as to the treatment of this con- 
dition It falls mto tno mam categories — that directed to the 
rehef of the attack itself, and that directed to lessenmg the 
occurrence of the attacks and the progress of the causatnc 
arterial disease 

During an attack the patient must remain quiet This is 
the more imperative m the severer attacks, for an e\tra burden 
on the heart due to any effort might result m fibrillation of the 
ventricles with sudden death This was probably the cause of 
death m one of the cases mentioned today It is usually not 
difficult to keep the patient qmet at first, for the nature of the 
attack IS such that he often feels that he does not dare to mo\'c 
After this seventy has passed off, however, he must still remain 
as quiet as possible, and after a bad attack should be m bed for 
a week at the least, no matter how nell he may appear to feel 

To reheve the pain or discomfort of an attadw which is 
brought on by exertion it will often be suffiaent to stop the 
exertion, and this may be aided by the use of mtroglycerin, 
^ gram dissolved m the mouth With nitroglycerin it mil 
often be possible to ward off an attack which the patient feels 
is setting m A larger dose than this will not be necessary at 
first, but may come to be so after a toleration for the drug has 
been established If ne start nith large doses the unpleasant 
symptoms of throbbmg and fulness of the head may be ler}’ 
objectionable Used m this way, nitroglycerin acts in some- 
what less than five mmutes, but if a qmcker action is desired it 
may be obtamed by the inhalation of amyl mtnte from a hand- 
kerchief in which one of the glass pearls has been crushed 
Agam, the patient should inhale not too strongly at first, in 
order to a\oid the throbbmg head of overdosage 
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Wlien a patient is found to be suffering greatly from the 
pain and when the mtnte drugs do not rehe\'e this there is 
e\er\ reason for gi\*mg morphm hipodermically The dose 
should be x grain and with it gram of atropm sulphate to 
do ana} uith whatever mcreased vagus inhibitoiA effect upon 
the heart might be caused b\ the morphm Papaverm has been 
shown to ha\e a leiA marked vasodilatmg effect upon the 
coronaiy arten^ This might be a ^er^ helpful action when a 
large branch is stopped b} a thrombus, for it would mcrease 
the blood flow to the anemic area b\' affordmg a wider bed of 
collateral anastomoses It is a new drug and I hai e not seen it 
used 

Theobromm too is said to have this action of dilatmg the 
coronan arteries and should be used after an attad: m 15-gram 
doses three tunes dail} It is obviously a very difficult thing 
to dcade whether a drug helps m recovery- from such attads 
as these but smee it has this dilating action upon the coronanes 
It should also be of ^ alue m w ardmg off attacks and in mcieasmg 
the abilit} of the heart to function without pam Forscheimer 
has recommended it for this use and it appears to hai-e bene- 
fited most of the patients whom I haiu seen use it 

The most important feature of the mter\al treatment is that 
the patient should ne^er subject hims elf to an exertion or to a 
mental strain or exatement which he has found is able or e\en 
liable to cause an attack Each attack of pam after exertion 
or exatement seems to make the next one cx>me easier If it is 
ncceasarx for the patient to remam m bed for a time to achieie 
this object then he should do so but if bed is not thus mdi- 
catcKl I do not feel that it is necessarj or eien adi'isable A 
certam amount of exercise and espeaall\ out-of-doors exercise 
IS \crx desirable for the&e patients if thej can take it without 
appioacdimg the degree of cxerasc which tends to preapitate an 
attack The sxme quahfication should deade the advisabiliti 
of continumg at their occupation Often after a rest period of 
two or three or four months a man can return to his ocaip*ition 
without a return of the attacks and without apparent harm 
coming from it 




CLINIC OF DR REUBEX OTTEXBERG 


MT ScfM HOSPIT4I. 


PRACTICAL ASPECTS OF BLOOD TRANSFUSION 

lie ^ite of the %ast amount that has been Tmtten and said 
about blood transfusion m the last ten }eats those -nho are 
actnel\ m contact with this subject are constantly suipnsed 
at the number of important details connected with transfusion 
concemmg which the average pracbtioner is not accuratd}* 
mformed Furthermore on account of this la(^ of famihan^ , 
the practitioner is afraid of and often hesitates to employ trans- 
fusion m smtable cases The result is that this \*aluable thera- 
peutic measure is not used nearly so frequentlx* as it easil\* 
could and should be The contact of the average phjsiaan 
tnth actual blood transfusion usually commences when a trans- 
fusion is suggested for his patient by some consultant In these 
cases often the transfusion is suggested as a deaerate measure 
for a patient already in a vei^* senous condition 

Transfusion should not necessarily be regarded as a “last 
ditch" emergenc}' measure In most instances it diould be 
performed much carher m the course of the disease than it is 
For this reason, I ha-ve chosen for discussion certam simple 
quesbons that arise m conneebon with transfusion 

After a transfuaon has been suggested the praebboner 
usualK calls m some speaahst and proceeds to ask him quesbons 
These mqmnes which come up agam and agam e\identl\ rep- 
resent pomts which the man who has neier actuallj* perloimed 
or witnessed a transfusion wishes to know , and I think I can 
proceed to illummatc the subject best bj answenng them 
The first quesbon is almost imanabh “Is transfusion 
dangerous^ ’ 

1 he answer is “It used to be, it is not now ’ 

X509 



SETIBEN OUENBERG 


1510 

Indeed, the traditions of acadents following transfusion still 
lurking in the mind of the pubhc are what make people turn to 
transfusion with doubt and hesitation Smce the days of Har> 
vey there have been three or four histone penods during 'nhich 
transfusion has been mtroduced and actively practised for a 
short time, only to be given up each tune because of the numer- 
ous acadents reported Today, however, the operation is safe, 
and it has been made so by a better understandmg of the blood 
mcompatibihties which were the cause of most of the accidents 
m the earher penods of transfusion history This better under- 
standing dates back chiefly to the discovery by Landstemer, of 
Vienna, m 1901 of the agglutinating property which the hlood- 
serum of certam mdividuals has upon the red blood-cells of 
certam others, and by the discovery by Maraghano m 1897 of 
the hemolytic or dissolving effect which the serum of certain 
mdividuals has upon the cells of certam others 

It IS not my purpose at present to go mto the extraordinarily 
mterestmg details of these blood differences and the tests that 
are made to detect them Suffice it to say with regard to both 
hemol}rsis and agglutination that all human bemgs fall mto four 
defimte, permanent (for the mdividual), and hereditary groups 
that transfusion between two mdividuals of the same group is 
safe, that transfusion between two mdividuals of different 
groups may be safe under certam conditions — for which the 
practitioner had best depend on the laboratory man who makes 
the tests The essential pomt is that the physiaan should feel 
that if the tests are satisfactory the operation wall be safe 

The next question is “How shall I have the tests made?" 

The method is very simple It is necessary to draw' only 
about 5 drops of blood &om a pnek of the finger, collect them m 
1 or 2 c c of a 3 per cent sodium atrate solution, or, if that is 
not at hand, m a like quantity of normal salt solution, and send 
the specimen to the laboratory 

All well-eqmpped laboratones, at least m the larger cities, 
are prepared to make these so-called groupmg tests for trans- 
fusion, and can report back an answer to the medical man in 
fifteen to thirt}' mmutes from the tune the blood is received 
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"Can acadents happen if the tests are satisfactorj'’” 

They can, but they are e\tremely rare 
Personally, I know of 3 such cases One uas due to a nus- 
understandmg about the donor’s group The patient showed 
all the symptoms of acute hemolysis when about 150 cc of 
blood had run mto his ^ems, but he recovered The other 2 
cases were fatal and were unexplamed One was an acute 
death, in an ahead}' almost monbund case of postpartum m- 
fcction, the other was a case of phlebitis, and the ^miptoms 
were those of pulmonary embolism Besides these, Lmdeman 
has reported 3 unexplamed acadents m cases m which the tests 
were performed, two of which, howe\er, were actually due to 
mistakes m the tests These instances which I mention are, of 
course, important, but they are very few m comparison with 
the many thousands of transfusions which have been made 
"Suppose the case is so urgent that there is no tune to make 
any tests, what then, is the nsk if one goes ahead and does a 
transfusion, selecting any a\ailable person as blood donor>’’ 

The answer is "Go ahead *’ In a desperate case, the danger 
to the patient from acute anemia, or whatever the other mdica- 
tion for transfusion, is greater than the percentage of nsk from 
transfusion acadent 

Thus Cnle, m 100 cases of transfusions made without tests, 
reported 2 deaths, and Bemheim collected 800 cases without 
tests, in 16 of which hemol}’sis occurred — fatal m 4 instances 
Karsener has calculated from a study of the groupings that m 
o\er 40 per cent of the cases if one does transfusion at random 
without tests there is no danger whateier, and m 1909 I pub- 
lished an explanation of certam safet}' factors which minimize 
the danger when mcompatible transfusions are made I showed 
then that the danger of such incompatible transfusions 15 alwa}s 
greater if the patient’s blood-serum has agglutinatix e or hemo- 
htic properties toward the blood-cells of the donor tlinn if the 
re\crse is true, and that on account of the quantitatixe relation- 
ships the danger is minunal in those cases m which the donor’s 
serum has these mjunous effects on the red cells of the patient 
In actual practice this has proied to be true and today it is 


1512 


SEUSEN OTTEMBERG 


generally conceded that where one cannot find a donor of the 
same group as the patient, one should select a donor of a group 
whose red cells are not mjured by the patient’s serum Under 
these conditions transfusion is safe Since there is one group 
(Landsteiner’s Group I) whose red cells are not affected by any 
human serum, this group has come to be known as the “uni- 
versal donor’’ group, and m the practice of transfusion dunng 
the late war mdividuals belongmg to this group were kept, or 
their blood was held ready at the casualty stations for emeigcncy 
use 

Besides the factor of safety inherent in tlie quantitative 
relationships, Moss has pointed out that there exists in many 
normal individual’s plasma an “antihemolysm,” whidi interferes 
with hemolysis m the body to a certain extent and is undoubt- 
edly an additional safety factor 

While the danger of acadents undoubtedly docs exist (and 
mdeed, if one does a large senes of transfusions without select- 
ing donors by tests one is absolutely sure to have acadents), 
nevertheless, when up agamst a case where the patient’s life is 
in jeopardy and immediate transfusion may save him, one 
should consider the relatively slight nsk of transfusion acadent 
as outbalanced, and should go ahead 

There is another danger, referred to by Dr Libman and 
myself m one of our publications, namely, the danger of sup- 
pression of the urme, and m our expression of opmion, uc 
brought up the question whether m the mstance referred to 
the suppression (from which, however, the patient recovered) 
uas due to sodium atrate Smee then Gooimaghtigh has pub- 
lished a similar case, m which, however, the suppression followed 
a transfusion by the syringe method, no atrate of soda being 
used The possibility, therefore, of the occurrence of such an 
acadent m an mdixudual with already badly damaged kidnejs 
must be considered, though the accident is an exceedmgly rare 
one In fact, I have seen a large number of transfusions on 
mdividuals with diseased kidnej's, and several on individuals 
with only one kidney, none of which showed any untoward 
effects 
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The ne\t question that usuallj comes up is, hon to find 
a donor 

In man} instances this is readil} settled, for relati\es and 
fnends step fomard and Aolunteer their ser\ices In such 
cases there is nothing to do but to test the blood of as many of 
them as possible for compatibili^ If one wishes to use a near 
rclatnc as donor and the transfusion has to be done at once, it 
IS usuall} sufficient to mter\ien the would-be donor pnvately 
as to possible s}’philitic infection and to look him over physic- 
al!} In the case of all other donors a Wasseimann reaction 
^ould be done before the transfusion is made Common sense, 
of course, suggests the natural e\cq>tion to this, namely, m 
extremely urgent cases m these cases, if one were to put oneself 
m the patient’s place, one would calculate on prefenmg the 
relatixdy small ndc of transmitted s}!)!!!!^ as compared to the 
relatncl} great nd>. of omittmg the transfusion 

W'hcn donors cannot be obtamed from xolunteers among 
the patient’s fnends and rclatixes, it is alwa}'5 possible (m 
large centers at least) to obtam the so-called professional donors 
b} adxertisement or from hsts of such donors, already tested, 
axailablc in almost all large laboratones and hoqntals In 
fact, m emergency work it is usually best to depend on such 
donors for the Wassermann test and blood group test haxe 
ahead} been made 

AMien the donor is a member of the family, the donor alwa}s 
asks “Is there any danger to me’’’ 

The answer can be unhesitatmgl} gixen “No” 

In mam thousands of transfusions now on record there has 
nexer been am serious harm done to a smglc donor 

Another question alwa}s asked is “How much blood will 
be taken”’ 

The answer should be “Not enough to do am harm ’’ 
Usual!} it is better not to tell the donor the exact amount 
to be taken because it alwaxs sounds larger to hun than it 
rcall} IS In practice 500 to 1000 c c is the usuil transfusion 
amount fa pint to a quart) The donor can furthermore be 
P'^wirtd (proxided of course that he is ph}sicall} fit) that he 
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can easily stand the loss of blood, that he can return to his 
work the following day, and (if he is a professional donor) that 
he ivill be able to again act as donor in about three months 

The donor, and the family as well, want to know whether 
the transfusion is painful 

The answer can be “Practically, no " 

Hypodermic infiltration of the skin and subcutaneous tis- 
sues with novocam ought to be done before the cannu la is 
inserted mto the vem m all except the most urgent emergency 
cases, and m the vast majonty of cases it is not necessary to make 
any mosion through the skin, the cannula simply bemg pushed 
through the stem mto the vem 

Another question that is alna 3 rs asked is “How much blood 
will 3 K)U transfuse?” 

This really resolves itself mto several questions 

(1) How much can the donor give? 

If he IS a full-sized man woighing 150 pounds or more, one 
need not wony about this question, but can safely draw 1000 
to 1200 c c from him if necessaiy If he is of smaller stature 
or there is some doubt about his ph 3 rsical fitness, or if the donor 
IS a woman, it is generally safest not to exceed 500 to 600 c c , 
getting blood from two donors if necessary 

(2) How mudi blood does the patient need? 

This will vary, of course, accordmg to the patient’s size and 
the disease from which he is suffering In acute hemorrhage it 
IS not necessary to give as much as the patient has probably 
lost Generally m adults one gives 500 to 1000 c c , and the 
effect m resusatatmg the patient is often bnlhant With 
children proportionately smaller amounts are reqmred, and with 
infants usually about 100 cc In diromc anemias it is de- 
sirable, of course, to raise the patient’s hemoglobin percentage 
as much as possible On the other hand, one has to remember 
that just m these chrome anemias it is impossible to transfuse 
huge amo unts of blood at one tune because the patient’s blood 
volume, as a rule, is not decreased, and in some of the chronic 
iinemias it IS actually increased, the quahty and not the quantity 
bemg at fault 
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The question then conies up “How much nse m the per- 
centage of hemoglobm can be expected from a gi\ en transfusion?” 

In a publication issued m 1914 Dr Libman and I ^owed 
how this can easily be calculated beforehand Suppose that wre 
ate Hilling mth a patient who weighs 150 pounds Let us 
assume that the a\erage figure for the blood \olume is, roughly, 
one-fifteenth of the body weight He then has 10 pounds of 
blood, which translated mto cubic centimeters is approximatdy 
5000 c c Let us suppose that his hemo^obm percentage is 
50 Suppose we transfuse him with 1000 cc (2 pounds) of 
blood contammg 100 per cent of hemoglobm Let us average 
the percentage the way a chemist does m making up solutions 

5000 cc It 50 •* 250,000 
1000 cc at 100 » 100,000 


6000 

350,000 


6000 

the patient s blood after the tiansfunon 

The result perhaps is rather surprising One would think 
that the transfusion of what seems like so large an amount of 
blood would gne a much larger immediate nse m the hemo- 
globm than 8 per cent but erpenence has borne out that calcu- 
lation As a matter of fact, most patients who hat e not artenal 
disease and whose hearts arc not damaged can stand more than 
the 500 to 1000 usually gnen Worm-jMuller showed m 1875 
that health} dogs can actualh stand a transfusion mto them of 
as much as 80 per cent of their own blood \ olume (calculated 
at 14 per cent of the bodj w^ght) Cnle s expenments also 
bear tlus out 

There is one additional and faxorable pomt to mention m 
regard to the nse m hemoglobm percentage, namely that m 
practicalK all cases a subsequent nse m hemoglobm quite 
independent of new blood formahon occurs witbm a penod of 
one to three da\s after transfusion This is supposed to be due 
to some process of concentration b\ climmation of excess plas- 
ma It begins at once according to the obscrxations of Botazzi 


350,000 

58. the percentage of hemoglobm in 
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and Japelli m 1907, and was actually obsened as long ago as 
1875 by Lesser 

One may see m the literature a good many warnmgs about 
acute dilatation of the heart from too large or too rapid trans- 
fusion This danger undoubtedly exists, althoi^ ^e possi- 
bihty of such an acadent occumng is actually not x'crj great 
Dr Unger’s warning, that one should stop transfusmg if the 
patient begms to cough (unless, of course, he has been suffenng 
with a cough before the transfusion), is valuable and should be 
heeded Furthermore, on general prmaples, m all tr a nsfusions 
the first 100 to 200 c c should be allowed to run m veiy slowly 
In the case already ated, for example, m which there was a 
misunderstanding and a hemolytic donor was used, this pre- 
caution probably saved the patient’s life, as the first symptoms 
of discomfort on the part of the patient were heeded and the 
transfusion was promptly stopped In all transfusions, of 
course, the patient’s appearance, general condition, and sensa- 
tions ^ould be watched closely, and anythmg untoward should 
be the signal to stop 

A pomt that the practitioner usually leaves to the special- 
ist is the decision as to the method of transfusion to be employed 
Of the numerous methods which have been mtroduced, tno 
have withstood the test of time and large expenence, these are 
(1) the synnge method, either m its ongmal form as remtroduced 
by the late Edward Lmdeman or m one of its modifications, 
such as the Unger apparatus, and (2) the sodium atiate method 
Each method has its advantages, and those who do many trans- 
fusions should be prepared to use either method m smtable 
cases, but m the great majonty of average cases the sodium 
atiate method is the method of choice because of its extreme 
simphaty and ease of performance In fact, it is so easy to do 
a sodium atrate transfusion that every practitioner should at 
some f-nnp in his training learn hon Any one aho is capable 
of givmg an mtravenous infusion is capable of leammg, nith 
very httle trouble, how to do a atrate transfusion Undoubt- 
edly many hves would be saved and many sick persons benefited 
if doctors were to realize this 
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The one undoubted dlsad^'nntage of the atrate method is 
that the rTiilk which maj occur after it are usualty more severe 
and more likel} to occur m a given instance than after a uell- 
performed s}’ringe transfusion However, as these dulls occur 
m only about 20 per cent of all cases and are usuall> harmless, 
this factor need seldom deter one Nevertheless m extremely 
deaerate cases of patients m a greatl\ weakened condition the 
danger of death from exhaustion m a se\ ere dull has to be con> 
sideied and may constitute an mdicabon for the use of the 
sj’imge rather than the atrate method The outstanding ad- 
\antage of the sjTinge methods at present is the relatixe free- 
dom from rhilk after transfusion The disadxantage is that 
the ^iinge methods all requite much apparatus veix expert 
operators, and a thotoughl}* organized team of assistants 

A question often a^ed is whether any speaal preparabon of 
donor or patient is needed for transfusion 

Tor the donor, nothing is needed He diould not be allowed 
hone^er to nerxe himself up b> the use of alcohol, as he is 
sometuns tempted to do For the patient, usually there is no 
speaal preparation The twel\e hours’ fast of donor and 
patient, b> \^hldl it rsas hoped at one tune one could axoid 
dulls, has not m practice pimed to ha\e suinaent effect In 
some chrome anemias, particidarh those 'nbere there is hy- 
dremia or heart weakness, and m patients nho ha\e high blood- 
pressure, the so-called “dtjTiig-out treatment, suggest^ by Dr 
Libman, is adnsable m order to reduce the blood lolume some- 
what before new blood is mtroduced It consists of keepmg 
the piUcnt on the Kaircl diet (900 c c of milk with no other 
fluids \\hatc\cr) for twenti-four or fort\-aght hours and, if lus 
condition permits it giimg him a sahne cathartic 

Finallj, the question is alnais asked “Will the patient 
require anj speaal after-care’ ’ 

Some competent person nurse or phisiaan must always 
remam with him for an hour after transfusion m case he ghnnM 
ha\c a dull and the ordinary stimulants and hot-water 
u-cd for dulls should be at hand 
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T&e study of the heart in the tuberculous offers so man}- 
different phases that m a ^ort presentation such as this one 
onl} a few of the important pomts can be emphasized Tubercu- 
lous patients frequently complain of ^-mptoms which they refer 
to the heart The physiaan for his part, usually has very 
haz} notions as to the cause of these ^'mptoms, and explains 
them b} the use of conventional phrases vihich are rarely ex- 
pressions of dear ideas of the underl>’mg pathologic anatomy 
and physiology 

THE SIZE OF THE HEART IN PHTHISIS 
Before we proceed with the discussion of the disorders of the 
heart that may become manifest m the tuberculous it will be 
well to consider whether any particular type of heart predis- 
poses to tuberculosis, or is found with exaggerated frequency 
among tuberculous subjects This problem alone has been the 
cause of many discussions and researches the results of which, 
howeicr may be bnefly summarized 

Lacnnec m 1S19 was one of the first to note the frequency 
with which a small heart was found on autopsy m tuberculous 
mdmduals Louis Potain Stokes, Rokitansky and Benecke are 
among the prominent physiaans of the 19th century who con- 
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finned this finding However, in the interpretation of its sig- 
nificance there has been a great conflict of opinion Some, 
such as Rokitansky and Senecke, behe\'ed that a small heart 
and small artenes were associated with the tuberculous habitus, 
that they comprised a piunarj' constitutional anomaly which 
caused a predisposition to tuberculosis Others, agam, claimed 
that the heart w'as small because it sliared m the atrophy of 
the skeletal musculature which is so universal m all victims of 
phthisis More recent uivestigations carried out with greater 
precision have thrown more light on the subject The chief 
criticism that may be leveled at the dicta of these earlier in- 
vestigators is that they studied the hearts of patients who had 
died from the disease, and assumed that at the begmnmg of the 
illness the heart was just as it appeared at autopsy 

Orthodiagraphic studies of the heart of patients with early 
tuberculosis reveals many whose size is normal, although some, 
it IS true, are small Hirsch, whose determmations of heart 
size are veiy accurate, found that the small heart m patients 
with advanced tuberculosis was not constitutional, but ran 
parallel to the emaciation of the body musculature Norns,‘ 
out of 1269 autopsies on tuberculous subjects m which the 
heart wras weighed, found 707 hearts normal m size, and only 
184 underweight Where, then, is the truth amid all of these 
conflicting reports and opimons^ Just as we have gradually 
learned that there is no such thing as a recognizable tubercu- 
lous habitus that predisposes to tuberculosis, but that this same 
habitus IS found among many non-tuberculars who fall under 
the general description of asthemc mdividuals, w'e must Icam 
that heart size and shape does not predispose to tuberculosis, 
and that the same small heart which has been thought charac- 
teristic of tuberculosis occurs as well m non-tuberculars Some 
tuberculous patients, espeaally those with narrow chests, have 
a small heart at the onset of the disease, but there is no proof 
that this has predisposed to the disease Patients who die of 
plitlnciR often ha\ e a heart which has become small from wasting 
It IS important to grasp these fundamental facts, for they will 
i.ngMi» us to understand that some cardiovascular sjmptoms of 
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tuberculosis are not pecubar to tbis disease, but are common to 
all mdmduals who are endowed at birth \nth similar hearts 

FnHCnONAL CARDIOVASCULAR DISORDERS 

Palpitation, precotdial pam, and dyspnea on exertion are 
probabl} the most frequent complamts referable to the heart 
to uhidi tuberculosis patients are subject These maj be due 
to a number of different causes A fen cases will be presented 
to illustrate these different groups 
M P Female Age tnentj'-three 
Family History — No tuberculosis or cardioxascular disease 
Patient’s mother has alnaj s bem rather frail and nenTius She 
nomes much, and m times of stress and exatement “goes to 
pieces ” 

Past History — ^No acute illness except for the common dis- 
eases of childhood Patient has alnaj's been a high-strung, 
acti\e girl One month ago she began complainmg of sudden 
attacks of vertigo and palpitation, nbich at tunes were folloned 
by famtmg These came on when she had been on her feet a 
long while With this there was increased nenousness and 
frequent palpitation Gastro-mtestinal ^mptoms of epigastnc 
oppression, pam, and occasional xomitmg ako became manifest 
Physical Examination — The patient is a tall, narrow- 
chested mdmdual of tj'pical asthemc build The heart pre- 
sents no abnoimahties to physical or a-iaj exammation The 
pulse IS of good quality, its rate 100 Blood-pressure 110/75 
There is a moderate xisceroptosis The hands are rather cold 
and moist and shghtly cjanotic The lungs show broncho- 
\csicular breathing dulness, and moist rales at the left apex 
Sputum contains tuberde bacilh 

Such a clmical picture is seen not mfrequentty earty m a 
case of tuberculosis, and some or all of these symptoms are 
often obscr\cd dunng the later course of the disease These 
xasomotor dxspeptic and asthemc sj mptoms to which for con- 
X crnence I shall refer as neurasthemc arc not pecuhar to tubercu- 
lous It IS a well-established fact that they are often signs of 
constitutional neixous instabditj which is not mfrequentl} an 
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hereditaiy trait Several authors have emphasized that neuras- 
themc symptoms m tuberculosis are particularly evident m 
patients with such a constitutional nervous predisposihon 
Jessen^ says that labihty of temperament and similar symptoms 
m tuberculosis are more pronounced m mdividuals with a poorly 
organized psychic nature, and that the neuroses m tuberculosis 
are due to the action of the to'un on a congemtally weak nervous 
system The best paper that deals with this subject is by 
Muralt ’ He considers all of the vasomotor and dyspeptic plie* 
nomena that one encounters m the tuberculous, as well as the 
fatiguability and lack of will power, and finds that a consti- 
tutional nen'ous predisposition is very important m the develop- 
ment of all of these symptoms He further states that phthisis 
may activate a latent neurasthemc tendency In the dis- 
cussion of this paper Dubois,* too, emphasizes the importance 
of a constitutional neurastliema underlymg the nervous symp- 
toms manifested by tuberculous patients 

The resemblance betw'een these patients and those with the 
syndrome known as neurocirculatory asthenia is very apparent * 
The symptoms and physical signs are the same m both groups 
In both diseases ue are able to classify our patients mto those 
with constitutional nen'ous instabihty, and those m whom the 
symptoms have followed an infection In the constitutional 
group of neuroarculatoiy asthenia an infection always serves 
to aggravate the symptoms, and not mfrcquently latent sjinp- 
toms are first brought to hght after an acute febrile attack, 
such as pneumonia Chronic infections may act m the same 
way A careful history of phthisical subjects will reveal m 
some of them mild nervous, vasomotor, and gastro-mtestmal 
symptoms, antedating by many years the tuberculosis In 
other cases these sj'mptoms make their very first appearance 
with the disease Is it not probable, then, that those cases of 
tuberculosis which ate ushered m wth such stnkmg cardio- 
vascular sj mptoms really belong to the neuroarculatoiy asthenia 
group, and that m them the tuberculosis acts as the acute in- 
fection, bnngmg to light latent symptoms? It is stnkmg, too, 
that the so-called tuberculous habitus is encountered frequently 
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nTnnng patients vnth neuroorculatoiy asthenia Those cases 
with a negatiie histoiy, in whom the symptoms dei'dop dunng 
the course of the disease, are comparable to the second f^iie of 
neuroorculatoiy asthema Functional gastro-mtestinal disor- 
ders act m the same way as the cardiovascular ones This is 
true both of cases of neuroorculatory asthenia and of tubercu- 
losis 

The patient whose history has just been presented had a 
latent constitutional nerixius and lasomotor instabihty, which 
was actuated by the deidopment of the tuberculous infection 
She would have presented the same cardiomscular symptoms 
after an attack of influenza or pneumonia 

THYROGENIC CARDIOVASCULAR DISORDERS 

Another group of tuberculous patients presenting a rather 
similar cardiovascular symptomatology are those who exhibit, 
in addition to their pulmonary infection, symptoms, more or 
less marked, of Graves’ disease The frequent association of 
these two disorders, particularly m women, has often been 
remarked The promment symptoms are enlargement of the 
thjTOid, c\ophthalmos ivith assoaated eye signs, tachycardia, 
vasomotor instabihty, palpitation, nervousness, and tremor 
Most authors beheve that the occurrence of these syTnptoms is 
of good prognostic import as far as the progress of the tubercu- 
lous lesion IS concerned The foliowmg case illustrates the type 
under discussion 

B K No 2003 Female Age twenty-two 

Famtly Hislorv — ^Unimportant 

Past ntslory —Negative, except for pertussis m childhood 
Menses normal 

Present Illness —Began sl\ months ago with a dry hacking 
cough day and night After a few weeks fever was observed, 
the pitient became weaker breathless occasionally, and at 
times complained of palpitation All of these symptoms have 
continued 

Pb\sical Lxaminahon —The patient is a fairly well-nounshed 
girl The cv es are prominent and a Von Graefe sign is present 
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There is a moderate general th 3 nroid enlargement The lungs 
show dulness and bronchial breathmg over the right upper 
lobe, and flatness and intense bronchial breathmg at the right 
base, with very few rales Left lung normal Aspirahon of 
the ng^t chest revealed no fluid Heart appears small on 
ph}rsical e\ammation Pulse of good quahty, rate 120 to 140 
Blood-pressure 125/70 Slight tremor of hands There is 
slight acrocyanosis The temperature on admission ranged 
about 101° F In two months it became normal, but the rapid 
pulse-rate persisted 

a^-Ray shows advanced infiltration throu^out the entire 
nght lung field, with multiple small cavities at the ape\ Left 
lung dear, heart abnormally small 

Electrocardiogram shows left ventricular predominance 
Urme normal except for a famt trace of albumin Sputum 
diows tuberde baolh 

It seems probable that m this patient the cardiovascular 
symptoms were due to the hyperactivity of the thyroid gland 
By no means all of this class of patients present so dear-cut a 
symptom-complex In many it is difficult to classify the symp- 
toms, and to know whether or not to relate them to a disorder 
of the thyroid gland Many of the patients with symptoms of 
hyperthyroidism diow no evidence of left ventncular predomi- 
nance dectrocardiographically The cpmi^hrin test is of no 
value m the study of these cases, for it may be positive when 
there is no evidence of thyroid disease 

DISPLACEMENT OF THE HEART 

In patients with advanced tuberculosis cardiac displacement 
IS one of the most frequent causes of palpitation, dyspnea, and 
precordial pam Over 75 per cent of far-ad\ anced, and 40 per 
cent of moderately advanced cases show displacement of the 
heart When there is much destruction of pulmonary tissue, 
urith cavitation and shrinkage of the lung, the heart is pulled 
to the side of the most extensive lesion ® This is brought 
about by pleuropencardial adhesions Displacement to the • 
left IS more frequent, but nght-sided dislocation occurs as well 
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The phenomenon appears most commonly m chrome fibroid 
phthisis At times the displacement is prevented by adhesions 
on the opposite side All degrees of dislocation may occur 
There maj be a complete dextrocardia or agam the left border 
of the heart ma> be found in the axilla This is not sufficiently 
emphasized in the text-books Not mfrequently because the 
physician finds the left cardiac border be} ond the irnddavicular 
line, and the heart thrust apparentl} exaggerated because of the 
retraction of the coxenng lung tissue cardiac h}'pertrophy is 
diagnosed The follomng case is lUustratix e 
M H No 39 143 Female Age twen^'-one 
Family history and past history are unimportant 
Present Illness — Began four }ears ago with anorexia and 
loss of strength, afternoon flushes, and headaches There were 
frequent sweats noticed particularly on awakenmg m the 
mormng Soon a cough developed whidi at first was dix' and 
hacking, and assoaated with pains m the chest and later became 
producbxe For two }cars the patient stayed m the country 
and slowl} improved She then went to Denxer, where she 
sta} cd tbrteen months She was febrile w hile there Tubercu- 
lin injections were given for two months dunng which time she 
lost 20 pounds in weight On admission to the Montefiore 
Hospital four xcars after the onset of her illness she was com- 
plainmg of cough and expectoration mght-sweats, weakness, 
and loss in weight In addition for the last six months or so 
there had been incrcasmg d} spnea on exertion, frequent palpi- 
tation and pains m the left chest o\ er the precordial area 

Phxsical Eoamination — ^The patient is a } oung girl, fairh 
wdl nounshed with marked retraction of the left supra- and 
infracla\*icular fossa; 

Lungs There is infiltration of the whole left lung with a 
1 iTge cavit} in the upper lobe The left dome of the diaphragm 
descends \cr\ little on inspiration There is mfiltration of the 
right upper lobe 

Hein There is an exaggerated cardiac impulse o\er the 
fourth md fifth mtcrspace? extendmg a little bc\ond the mid- 
chMcuhr line The impuUe 15 not xerx forable The left 
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border is about cm to the left of the mldcla^ucular line in 
the fifth mterspace The right border is at the midstemal line 
Sounds nonnal, no murmurs 
Pulse Small, regular, rate 96 
Blood-pressure 108/68 

Temperature Diurnal variations from 100® to 101® F 
Bespirations 24 to 28 



Fig 162 — Displacement of the heart to the left in advanced pulmonary 

tuberculosis 

Sputum shous tubercle bacilli 

Urme normal 

The a-ray plate (Fig 162) shows the cardiac displacement, 
as well as the pleuropericardial adhesions very clearly It is m 
such a case that one must beuare of bemg misled by the S}'mp- 
tftTns referable to the heart, and by the abnormal cardiac im- 
pulse, m diagnosing an orgamc cardiac lesion 
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VALVULAR HEART DISEASE 

Rokitansk}’ in 1846 fiist established the dictum that disease 
of the ^’al^'es of the left side of the heart and pulmonai} tubercu- 
losis were antagonistic, and rarely occurred simultaneously 
Ever ginffi there has been much study and discussion to pFo\ e 
or diqiiove this statement Li stud 3 'mg the immense hterature 
which has giovm up on this subject there are several criteria 
\ihidi we must be careful to apply Most of the reports are 
based on autop^ studies Cases presenting only small healed 
tuberculous lesions should be ruled out, for such a findmg is 
almost um\ersal among adults, and has no bearing on the 
problem of the frequency of assoaadon of vahnilar heart dis- 
ease and active tuberculosis Only frank valvular lesions should 
be mduded, and not e\exy case with shght roughemng of the 
val^es termed “valvular heart disease ” It is because of the 
fact that many authors ha\e not considered these pomts in 
studymg their material that the reports are so at variance with 
one another However, a suffiaent number of accurate studies 
remam 

Sauer,^ in a senes of 304 autopsies on patients with mitral 
disease and chrome passne congestion of the lunp, found 
per cent wnth actiie tuberculosis In his general senes of 
autopsies tuberculosis was the cause of death m 15 per cent 
This study is but one of many which I quote to show that 
tuberculosis and laUmlar disease may occur together, but that 
their assoaation is rather infrequent Sauer further concludes 
from his studj that, among all the ^*al^’ular lesions, mitral 
stenosis is most mfrcqucntlj' assoaated with tuberculosis He 
bclic\cs that a mitral insufQcienc}'’ which is accompamed b\ a 
brown mduration of the lung, gi\es a certam immumty to 
tuberculosis The ad\'ance of an evistent tuberculosis is not, 
howc\cr, modified bj tlie presence of a heart lesion, but the 
lung disease cherts an unfa\orabIe influence on the rescr\c 
power of the heart Fossier* depresses similar \’icws Brown® 
emphasizes the fact that the ^'al^’ular disease is usuallj the 
prunarj condition He has nc\er seen it develop m the course 
of a tuberculosis A true tuberculous endocarditis is so rare 
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that It need not be considered It can only e\ceptionaIly be 
diagnosed during life 

My own experience on the Tuberculosis Service of the Monte- 
fiore Hospital confirms these observations The association of 
tuberculosis and valvular disease is infrequent, but does occur 
One must, however, beiiiare of mterpretmg eveiy murmur as a 
sign of Valxnilar disease Funcbonal murmurs both at the ape\ 
and base are of frequent occurrence, and when they are asso- 
aated with cardiac diqilacement may be deceptive Definite 
cardiac b3q)ertropby or the history of an acute rheumatic in- 
fection are usually prerequisites to the diagnosis of a valvular 
lesion Accentuation of the pubnomc second sound is rarely of 
value in differential diagnosis Consolidation or retraction of 
the lung m the second left mterspace is very common m tuber- 
culosis Such a condition, of course, will cause apparent accen- 
tuation of the second pubnomc sound due to its more ready 
transmission to the chest w'all 

In the presence of frank organic heart disease pulmonary 
tuberculosis should not be rashly diagnosed Many a time a 
little dulness, associated with r&Ies over an upper lobe, and a 
little fever give nse to the suspicion that tuberculosis accom- 
panies the heart disease Unless the lung signs are very definite 
and persistent, or tubercle baalh are found in the sputum, the 
diagnosis of tuberculosis is unwarranted Such signs usually 
dear up as the cardiac condition improves In such cases 
a-ray plates too may be deceptive The diffuse mottimg of the 
lungs due to the congestion is frequently mistaken for tubercu- 
lous mfiltration An aneurysm compressmg a bronchus may 
cause extensive lung signs, which are often mcorrectly mtei> 
preted Fmally, it is well to remember that hemoptyses occur 
m pure cases of mitral stenosis, and m such cases are no mdica- 
tion of an accompanymg tuberculous infection 

In summary we may say that, although heart disease and 
pulmonary tuberculosis do at times occur together, we must 
always make such a diagnosis with hesitancy, and only after 
we have proved it beyond cavil 

The following case shows how difficult this is at tunes 
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B H No 40830 Female Age fift^ -three 
Past Htstor^' —Pneumoma at fifteen jears No rheumatic 
fe\er, chorea, or tonsilhtis 

Present Illness — Cough for se\eral jears One jear ago 
nosebleeds began, which occurred e\erj few we^, and were 
brought on bj hard work or e\atement One jear ago the 
cough became worse and she was told that she had tubercu- 



r iR 163 — Hypcrtcn<ion, cardiac hypertrophx , nuncular fibnllntion, and 
pulmontr) tuberculosis This picture has been pnntcd re\erscd The heart 
<houtd be pointinR to the left 


losiB Of late she has complained of mght-sweats and weak- 
ness One month ago her feet became swollen and djspnea 
became marked 

Physical Cxairmalton — ^Thc patient is a wcll-nounshed 
woman, slightlj ejanotte, with djspena and some orthopnea 
Lungs Dulness and manj moist rales at both bases poste- 
norJj below the scapular angle In the right supraspmous fossa 
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there is dulness, marked bronchovesicular brcathmg, with moist 
r&les on inspiration 

Heart Left border 12 cm to left of midstemal bne, m 
fifth space Right border 4 cm to nght of midstemal hne 
First sound good Aortic second sound accentuated There is 
a systolic murmur at the ape\ Action absolutely irregular, 
rate 120 

Pulse Absolutely irregular m force and rhythm Rate 100 
Blood-pressure Most beats are heard at the level of 190 mm 
of mercury 

Abdomen Fat and pendulous Liver felt 6 cm bdou costal 
maigm 

Extremities Moderate edema of legs below the knees 
Urme At tunes shous trace of albumin and a few casts 
Temperature normal 
^-Ray See Fig 163 

In tins case the cardiac symptomatology was so defimte that 
it appeared probable that all of tlie physical signs could be 
explained on this basis However, sputum exammations re- 
peatedly revealed the presence of tubercle bacilli Without 
this positive finding the diagnosis of tuberculosis would have 
been unwarranted The case is mtercsting from another pomt 
of view The cardiac condition was apparently secondary to 
a hypertension, and hypertension is rare in tuberculosis 

CONGENITAL HEART DISEASE 

The relationship between phthisis and some congemtal heart 
lesions IS of mterest Lebcrt'" in 1867 first called attention 
to the relative frequency with which congenital pulmonic steno- 
sis IS followed by pulmonary tuberculosis Li fact, most chil- 
dren with this heart lesion who survive their tentli year die of 
tuberculosis The manner m which stenosis of the pulmonary 
orifice predisposes to tuberculosis is a matter for speculation 
The following is such a case 

S L No 1735 Female Age fifteen 
Family History — ^Negatiie for tuberculosis and heart dis- 
ease 
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Past Btslory — Scarlet fe\er at seven >ears of age Patient 
i\as in bed for six vredis at this tune and her cardiac condition 
nas then fiist noted C 3 anosis and clubbed fingers as long as 
she remember She has alnajs been ^ort of breath on 
exertion No edema In cold \reather her bps vrould get very 
blue 

Present Illness — ^Fourteen months before admission to the 
hospital she coughed up 3 cups of blood This nas folloned by 



Fig 164 — ConEcnital pulmonic stenosis and puImonar> tuberculosis 
This picture has been pnntcd re\er«ed, nhat is nght should be left, and 
*^ee versa 


cough, lexer and night-sneats, and blood-streakcd sputum 
These sx-mptoms haxc persisted off and on exer smee 

Physical Examination —The patient is poorly dex eloped for 
her age, and \i eighs 70 pounds There is marked cy nnn^ig 2he 
fingers show xerx much clubbing 

Lungs Infiltration of the right upper lobe with dulness at 
the left apex 
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Heart Markedly enlarged to the right and left There is a 
long, rough systolic murmur heard loudest at tlic pulmonic area 
and transmitted over most of the chest 
Pulse Small, rate 110 to 120 
Blood-pressure 100/60 
Sputum Tubercle bacilli present 
»-Ray See Fig 164 

This patient became progressively worse after her admission 
to the hospital and died from an influenzal bronchopneumonia 

VYOCABDTnS 

Myocarditis is often diagnosed m phthisical patients, but it 
IS rarely found on autopsy Fhysiaans have acquired the habit 
of eiqilainmg all kinds of symptoms on the basis of a myocar- 
ditis Many of these symptoms are very common m tubercu- 
lous patients and so the climcal diagnosis of myocarditis is often 
made It is important to know that precordial pain, dyspnea, 
rapid heart action, a small pulse, low blood-pressure, and famt 
heart sounds do not necessanly give any mdication of myo- 
cardial disease Many of these symptoms, it will be recalled, 
occur m the functional disorders of the heart, which were dis- 
cussed above The diagnosis of myocarditis is justifiable only 
when there is a history of an acute mfcction followed by cardiac 
disturbance, or when oirdiac hypertrophy, a sigmficant irregu- 
larity, or myocardial insufficiency give definite indication of 
disease of the heart muscle 

The rapid pulse of patients with tuberculosis has given nse 
to much speculahon and discussion Tachycardia is one of the 
classical symptoms of phthisis, and may appear at a very early 
stage of the disease To a certain extent it parallels the seventy 
of the infection, but many inactive cases may still show a per- 
sistently rapid pulse Another cbaractenstic sign is the marked 
lability of the pulse The rapid, labile pulse of tuberculosis 
may at tunes be cxplamed on the basis of some of the tjrpes of 
rnr dt.tr affection noted above Chief among these are the 
neurocirculatory asthenic type, the hyperthjToid type cases, 
and those nith cardiac dislocation Some authors have cn- 
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dea\ored to attnbute the tach>cardia to inTOlvement of the 
\'agus or the ^-mpathedc by tuberculous glands in the medias- 
tinum Others ha\e laid the blame on the toxemia of the 
disease While a rapid pulse m tuberculosis is not alwaj's of 
bad import, a slon one is a good prognostic sign 

The same general pomt of vieir is apphcable to the blood- 
pressure A lovr blood-pressure is ven constant m the tubercu- 
lous and does not necessarily presage a poor prognosis Many 
asthemc indl^'iduals who have no lung disease ha\'e a persist- 
ently lorv blood-pressure On the other hand a normal or a 
hi gh arterial tension usually mdicates a mild or mactn e tubercu- 
losis 

THE BIGHT V E STBICEE 

It has been generally assumed that in chrome phthisis there 
IS frequently found a dilatation or a hN-pertrophy of the right 
\entncle This is explamed usually by the assumption that 
with extensive pulmonary disease there is a partial obhteration 
and obstruction of the pulmonary stream bed, which exacts an 
maeased amount of work from the right \entricle to maintam 
the drculation This mechaiusm would be analogous to the 
left \entncular hypertrophy that accompanies artenal hyper- 
tenrion On analysis the evidence for this behef is found to be 
conflictmg and for the most part inadequate Lichtheim“ 
showed that obliteration of the pulmomc stream bed leads to 
dilatation and hypertrophy of ^e nght ventricle only' when 
three-quarters of the stream bed is shut off So one would 
expect to find enlargement of the right chamber of the heart 
only with extens»e lung disease Careful postmortem studies 
confirm this opmion Both Hirsch'* and W'lderoe** found 
right \entncular hypertrophy m about 35 per cent of patients 
who had died from pulmonary tuberculosis The degree of 
hypertrophy paralleled the extent of the pleural adhesions and 
fibrosis of the lung 

In xaew of these findmgs reported m the literature, and of 
theoretic consideration which suggested that there was some 
physiologic basis tor the changes that had been desenbed. Dr 
Hubert Mann and I made an electrocardiographic study of a 
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senes of tuberculous patients, m the hope that by this means 
we mi^t be able to determine Tihether or not there was a pre- 
dominance of one of the chambers of the heart ** At the same 
time the case was studied m order to correlate the dectrocaidio- 
graphic with the clinical findmgs The results may be bnefly 
summaimed 

An electrocardiographic study of 97 patients with pulmonary 
tuberculosis revealed 29 per cent with nght I'entncular pre- 
dominance, 30 per cent with left ventncular predommance, 
and 41 per cent with predommance of neither chamber Ri^t 
^'entncular predominance is not always assoaated with any 
particular type of tuberculosis It is found more commonly m 
young than m old patients, and twice as frequently m men as 
m women Left ventncular predommance is not always asso- 
ciated with any particular type of tuberculosis It is found 
more commonly m older patients, and is twice as frequent m 
women as m men Left ventncular predommance occurs more 
frequently with the mcreasmg age of the patient In contrast 
to the autopsy findmgs reported m the hterature, nght ventncu- 
lar predommance is not found more frequently m assoaation 
with fibroid {fiithisis, or with pleural adhesions, than with other 
types of pulmonary tuberculosis 

These results make it apparent that the electrocardiograph 
at present is of httle dmical value m the study of the heart of 
tuberculous patients Further studies should, how'e\'er, be made 
to explam the discrepanaes noted above 

PEBICARDmS ' 

It IS well to recall that tuberculous pencarditis is a rather 
frequent complication of phthisis Norns^ found it m 4 4 per 
cent of a senes of 1780 autopsies on tuberculous subjects 
Very often there are no symptoms that suggest mvolvement of 
the pencardium, and it is only by bearing constantly m mmd 
the possibihty of this complication that we may succeed in 
diagnosmg it dunng the life of the patient 
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THE GENERAL MANAGEMENT OF FUNCTIONAL 
DIGESTIVE DISORDERS 

Definibon and Incidence of Functional Digestive Disorders, 
Attitude of the Physician to the Patient, Putbng the Patient’s 
Mind at Rest, the Value of Rest and Routine, Dietary Indis- 
cretions, Food Restnchons; the Manner of Eatmg, Tachy- 
phagia, its Treatment, Drug Therapy, Neurosis m Asthemcs, 
Its Management; Suigeiy m Neurosis and Asthenia, Ulustra- 
tive Cases 

Functional disorders of the digestii’e tract may be defined as 
disturbances of the nene control of digestion— whether sensory, 
motor, or secretory m nature — ansmg mdependently of gross 
lesions of the organs mvohed m the process The chief mterest 
m this subject ordmanly centers, quite properly perhaps, about 
the question of differential diagnosis from the orgamc lesions 
nhidi these disorders so closely resemble Once orgamc dis- 
ease IS ruled out, houever, the neurosis is by' no means mN-anably 
rebel ed forthwith Sometimes a cure, e\en under the best of 
care, is unfortunately unattainable, but only too often the 
patient makes no progress, either because of lack of knowledge 
or of mterest on the part of his doctor, or because he is treat^ 
m nhat might be called a spirit of piqued reprisal as though, 
haimg originated his disorder inthm himself, he ought to proceed 
to repair it unaided 

And yet there are good reasons why such patients should 
aluays recciic scnous attention Indeed, by their lery num- 
bers they compel consideration The oicrfed, the hungiy , the 
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overworked, the idle, the genius, the drudge — all help to make 
up the many-sided picture of functional digestive breakdown 
Wherever there is amaety, or worry, or remorse, or care, or 
mdeed, any mental angui^, there, among the first of physical 
failmgs, IS nervous mdigestion In our war-time army, at least 
one-third of the men hospitalized for digestive complamts suf- 
fered from neurosis, while among the avihan population one is 
always bemg impressed by the great numbers of functional 
cases seen not only m the dispensaries and pnvate practice, m 
hospital wards and sanatoria, but unrecognized and uncounted, 
m the cnppled and unhappy pursuit of their daily occupations 
To one famihar with these facts it should be self-evident 
that a fundamental prmaplc m dealing with functional disorders 
15 to treat the patient behmd the disease Whereas, m an orgamc 
condition, we focus directly on the organ or lesion in question, 
in the neuroses, we reverse the bmocidar, so to speak, add dis- 
tance to the perspective, and mclude the whole patient, his 
mental as well as his physical background, and as much of his 
environment as is possible Obviously it would be futile to 
attempt to discuss m detail all the possible methods whereby 
such a plan could be put mto practice Rather is it my purpose 
to bnng out certam general pimaples underl3nng the successful 
management of these neuroses Let us begm, then, by con- 
sidering the attitude of the ph}isician to the patient 

Neurotics as a class are sensitive and emotional, and their 
first impression of the doctor often deades his usefulness to 
them Conversely, the management of the patient really begins 
with his e'cammation, and it is therefore doubly important that 
the proper note be struck on this occasion Obviously, the 
examination must be thorough, otherwise the diagnosis of func- 
tional disorder would be untenable Moreover, it should be 
comprehensive enough to mclude any possible defects whose 
correction would serve to improve not only the physical but the 
psyduc vell-bemg of the patient If, m addition to its com- 
pleteness, the exammation is sympathetic and reassuimg m 
manner, the seeds are sown for that welcome feelmg of con- 
fidence and faith which qiells, more than anythmg else, success 
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m treatment Once gamed, this relationship must be assid- 
uously cultivated b> the physiaan on every occasion In no 
other kmd of ttork does and should he so hterall}' minister 
to his patient, m mmd as well as m body 

Just as, m oigamc conditions, we try to spare a diseased 
part or organ by rest of its function, so it is essential, m treatmg 
neurosis, to put the patient’s mmd at rest In the ordmaiy' 
sunple case this is weh accomplished by givmg the patient a 
proper insight mto his condition To tell a neurotic mdmdual 
that there is nothmg the matter with him does not always 
work For one thing , it is not true, besides, it is not satisfying 
On the other hand, peace of mmd through insist doeth good 
like a medicme Manj a patient (to say nothmg of medical 
students) has been started on the mend by bemg told that he 
has nerious mdigesbon instead of ulcer of the stomadi, and 
men an unmtelhgent person can understand and appreaate the 
difference between trouble due to a broken-down machine 
(orgamc disease) and trouble due to a cra^' dn\er (functional 
disorder) 

In the more comphcated cases, where the neurosis 15 due to 
some cause beyond the power of the physician to control— such 
as worr> over fatmlj or money matters — the utilify of this pro- 
cedure may seem more limited And jet even here it is not 
without value Wliere the relation between cause and effect 
IS not clear to the patient, the rmult of this knowledge may be 
sufficient to produce a “psychanafytic cure” m the ninnni»r 
alrcadj desenbed If, however, the patient has diagnosed his 
case beforehand, the authontatixe confirmation of his views 
will reassure him, will strengthen his morale m short, will put 
him m far better shape to take ad\antage of whateier other 
measures — sudi as scdatiics — the phj'siaan may emploj to 
help break the \*icious circle 

So much for the purclj psychic element m our problem 
\S’hcrc the neurosis is brought about by sheer mental or phj'sical 
o\crcxcrUon, rest can best be secured b> retirement from the 
harmful occupation, wath, when possible, a change of scene 
and acliMtj In the milder cases satisfactora results maj be 
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obtained by relaxation after meals, by plenty of sleep (cspeaally 
in the asthenics), and by simple and regular fee ding In the 
severer cases, where persistent pam is complamed of, nothmg 
short of bed rest may suffice This, with complete isolation, 
forced milk feedmg, and ^eaal rc-educative measures, is the 
method so successfully employed by Weir Mitchell and some 
of the French neurologists In this, as indeed in any set method 
of treatment, the value of routine cannot be overestunated 
The classic neurotic is notonously unstable, and it is by the 
practice of consistent hygicmc habits that the value of order, 
poise, and moderation in the conservation of health can most 
effectively be mculcated 

Dietarj' indiscretions constitute an important factor in the 
production of digestive neurosis Perhaps the majonty of 
people, healthy as well as dyspeptic, have learned to avoid foods 
known to be difficult of digestion, such as sour and spicy things, 
fats, sweets, and the tougher meats and vegetables Yet there 
are some who, despite the onset of sj'mptoms, seem never to 
have acquired this knowledge Thus, I have before me the 
record of a woman w'hose daily bill of fare consisted of coffee 
and cake at 11 o’clock, oysters at 2, candy at 3, ice-cream at 4, 
and coffee and French pastry at 6 Another lady once told me 
that as a girl she took every day at luncheon 1 cupful of vmegar, 
and that she continued this practice for almost two years before 
it was interrupted 

In contrast to the above, however, it is by no means imcom- 
mon to find that the neurotic dyspeptic has elimmatcd one 
article after another from his diet not because he has found 
them to disagree, but from some totally extraneous reason 
This psychic phagophobia can generally be traced to some 
popular science article, or fad, or neighborhood gossip, or to the 
ubiquitous advertisement So impressed arc these people with 
the necessity of self-mortification through dietary restriction 
that the recommendation of a liberal, well-balanced fare is often 
met with surprise if not with anxious opposition Such patients 
should naturally be vigorously taken in hand and be made to 
retrace their course until they can once more eat with rehsh 
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and impimity even thing that they could handle before the onset 
of ^'mptoms 

Inadentally, it may be remarked that the manner of pre- 
panng the food should also be given some attention, more per- 
haps than it IS ordinarily accorded Obvioudy , the best of food 
fan be ^iled by poor cooking Perhaps the chief sufferers 
from this cause are those who are forced from reasons of economy 
or other necessit>' to “eat out” m the poorer restaurants or “on 
the road” while travelmg for busmess 

Far more important, howe\ er, than the kmd of food or its 
preparation, is the manner m which it is eaten The plan of 
eatmg three meals a da}, \nth breakfast, sa}, at 8, lunch or 
dumer at 1, and dinner or supper at 7 has the ad\antage of 
allowmg a suffiaent time to elapse betneen meals for a reason- 
able amount of digestion to take place m the mter\'als As a 
matter of fact, the stomach is seldom empty e\cept before 
breakfast but experience shoiis that the normal mdixidual is 
quite able to take care of his food on this basis With meals 
taken on time, the digestixe tract is aided m canymg on its 
functions bx the factor of routme or habit, as already suggested 
Himger, appetite, satiety, food intake, and waste output recur 
in their normal regular rotation So closely linked are the 
digestixe processes that but a smgle break m the cham may 
suffice to upset the usual sequence, and this likelihood mcreases 
to certamt} m the case of the hypersensitixe patient 

Other factors than promptness at meals are desurable for the 
maintenance of good digestion £x er> one knows how food eaten 
under disturbmg or depressmg conditions hes heaxy on the 
stomach Similarly, a preoccupied state, such as that of the 
business man at lunch tunc, hardlj serx'es as an aid to digestion 
To be sure, the eatmg of food is m a sense a mechamcal process 
based on habit, }ct it is important that proper habits of eatmg 
be learned from the bcginnmg — obxnousl} a job for pediatrists and 
parents — that these habits be mamtamed through hfc and that 
bad habits be not dex eloped A certain amount of attention to 
the busmess m hand is essential, therefore, to proper eatmg, 
and this cannot obtam when the mdixidual is preoccupied or 
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hiimed Under such circumstances there arises only too often 
perhaps the worst and certainly the most mtractable of bad 
eating habits — ^tachyjdiagia It was Napoleon’s proud boast, I 
beheve, that while other generals feasted for hours, he spent but 
a few nimutes at his meals, and there can be no doubt that 
rapid eatmg is a fault, not of the sluggard and the unambitious, 
but of the qmck, keen, and energetic m nund and body Smce 
we Amencans are qmte likely to suffer from these faults as weU 
as these virtues, it may be profitable to quote here the foUoTrmg 
suggestive description of a scene m a New York boarding house 
as given by Charles Dickens m his “Martm Chuzzlewit” (1843) 
“It was a numerous company — eighteen or twenty, per- 
haps All the kmves and forks were working away at a 
rate that was qmte alarming, very few words were spoken, and 
everybody seemed to eat his utmost m sdf-defense, as if a famme 
were expected to set m before breakfast time to-morrow mom- 
mg, and it had become high tune to assert the first law of 
nature The poultry disappeared as rapidly as if every 
bird had had the use of his wings, and had flown m desperation 
down a human throat The oysters, stewed and pickled, leaped 
from their capaaous reservoirs, and shd by scores mto the 
mouths of the assembly The sharpest pickles vanished, whole 
cucumbers at once, like sugar-plums, and no man winked his 
eye Great heaps of mdigestible matter melted as ice before 
the sun It was a solemn and an awful thing to see D}rspeptic 
mdividuals bolted their food m wedges, feedmg, not themselves, 
but broods of mghtmares, who were contmually standmg at 
hvery within them Spare men, with lank and rigid cheeks, 
came out unsatisfi ed from the destruction of heavy dishes, and 
glared with watchful eyes upon the pastry What Mrs Paw- 
Ifins felt each day at dumer-time is hidden from all human 
knowledge But ^e had one comfort It was very soon over ’’ 
Dicken’s gemal spirit must mdeed have nodded approval 
when, some twenty years ago, an American layman, as vice- 
president of the Food Reform Soaety of England, called nide- 
spread attention to the possibihty of improvmg men’s eatmg 
habits Horace Fletcher’s activities made an impression not 
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onlj on the pubhc but in medical circles as well As a result, 
\anous studies were imdertaken wnth the purpose of showing 
objecti\el3’' the dangers of tachjphagia It was dauned, and 
m part pro\ed, that this habit mterfered with the proper sub- 
dixision and insah\ation of the food, that it faiored air swallow - 
mg globus and the deielopment of esophageal spasms and 
dnerticula that it mcreased the work of the stomach that it 
raised the bodi temperature and the blood-pressure, and that it 
mterfered possibly , though ^ eii shghtl\*, with the utilization of 
certam food-stuiis The fact that mam rapid eaters hve com- 
fortabl} for 3 ears shows that the dangers of this habit ma3 
mdeed be oierrated, 3et it is equall3' true that when the rest of 
the dlgestl^e tract is called upon Mcanoush* to undertake some 
of the work that should properl3 be done m the mouth, the 
chances of its breakmg down are corre5pondmgl3’ augmented 
The successful treatment of tach3'phagia is \ei:3* often no 
eas3' matter It demands not onl3r patient and persistent 
attention to detail on the part of the ph3sician but also the 
senous and wiUmg co-operation of the patient To begm with, 
It ma3 be wise to insist on a minimum penod of time for each 
meal, such as three-quarters of an hour for lunch and an hour 
for dinner In order to a^oid the secondar3 danger of over- 
eatmg, a defimte amount of food should not be exceeded A 
fortunate natural safeguard m this direction exists m the fact 
that those who haxe learned the art of careful chewmg find 
themsehes satisfied with less food than thei did as rapid eaters 
It is well to select those articles whidi require thorough mastica- 
tion sudi as the dner and more resistent food-stuffs, and the 
dnnkmg of flmds, espcaaU3 when used, as often, to wash down 
mouthfuls should be studiousl3 axoided In the more obstinate 
cases it ma3 e\en proxe necessai3 to proxnde an attendant 
to assist the execution of these orders b3 personal supenision 
A word as to drug therap3' Local treatment, such as with 
antaads and antispasmodics is often benefiaal and ma3 
be nccessarx , just as one would use direct mtragastnc measures 
—lax age or aspuaUon-^hen these are indicated It should 
not be forgotten howexer that local sx-mptoms tend to dis- 
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appear as nervous stability is restored to the patient, and that 
this end can very well be accomphshed (so far as medication is 
concerned) by the use of systemic sedatives, such as bromids, 
codem, and the somnifaaents Where general hygiemc meas- 
ures cannot well be earned out, as in dispensary practice, and 
m virtually all cases at the beginmng of treatment, these drugs 
are, mdeed, almost mdispensable On the other hand, the use 
of “tomes,” such as stiychnm, can hardly be recommended 
Whippmg a jaded horse is never good practice Zt is much 
better to wait for the renewed strength and vigor that is bound 
to come from a refre^ed and rested mmd and body 

Neurosis m asthemes deserves more than casual considera- 
tion By asthemes we mean those mdividuals who, owing to 
their congemtally weak body structure, are at a constant dis- 
advantage m carrying on the affairs of hfe Physically th^ are 
characterized by the so-called habitus enteroptoticus The 
chest IS long and narrow, the scapulae are wmged, the nbs flare 
down, the subcostal (epigastnc) angle is acute, the xiphoid proc- 
ess IS soft, thin, and receding, or quite impalpable, the tenth 
nbs are floatmg (Stiller’s sign), the waist is narrow, the hips 
disproportionately wide When standmg, the whole body 
slouches, the shoulders are thrown forward, and the lower ab- 
domen IS prominent 

Corresponding to this external body form the viscera assume 
charactenstic shapes and positions The heart is of the median 
or drop type, the stomach and colon are long and reach low mto 
the pelvis, the kidnq^s and hver, and not mfrequently the 
spleen, are ptosed and palpable There is diminished intra- 
abdominal pressure and a wide-spread atony of the hollow vis- 
cera Promment among the many subjective sjmiptoms is a 
sense of weight or draggmg m the stomach, and of pam m the 
back, whereas the general sluggishness of visceral function is 
well illustrated by the almost imiversal “chronic” constipation 

Such mdividuals feel always weak and tired, and they 
fatigue still more on the shghtest exertion If questioned 
especially as to their sleep requirements, it vnll be found that 
they need mne, ten, or more hours of repose nightly, mstead of 
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the generalty accepted eight-hour a\eiage for “normal ’ people 
When as often happens, thej are mentall}' active and ambitious 
thQ feel their physical mcapaaty as a particularly bitter 
affliction In short, though not side enough to gi\ e up entirel}', 
thej arc not \iell enough to “can> on” as thQ’ would wish, and 
bemg often misjudged and “misunderstood,” thq: are A’eiy 
hke1> to become mcrcasmgl}* wretched and despondent 

Once the essential nature of this disabihtj is grasped, the 
pnnaplcs go\enung its treatment become obMOUs Radical 
reconstruction would suggest itself as the ideal procedure, and 
indeed somethmg can be done m the way of changmg the shape 
of the bod} Speaal de\elopmental crerases have been shown 
to be of \aluc m widening the capaaty of the lower thorax, a 
rugged outdoor life with complete freedom from care may ac- 
complish the same purpose But these are methods that are 
a^allable to but few, and the results are distant What the 
a\CTage asthenic wants is immediate rehef from special symp- 
toms Besides, only too often he must keep on workmg In 
sudi cases, then, it is best to accqit the disabihty as a fact, 
ccrtaml} for the time being An immediate estimate should be 
made of the patient’s resene and he should be ordered to keep 
his actiMties well within his limits Espeaal attention should 
be gi\cn to the question of sleep, as already suggested, and, in 
fact, as much rest as possible should be taken m the recumbent 
posture, inasmuch as ptosis and its sjmptoms tend to disappear 
when the patient is reclining Whcre\ er possible, complete bed 
rest for at least tw o w ecks should imtiate the treatment , and w ith 
thi« should be combined forced feedmg as will be desenbed later 
The next therapeutic effort ^ould be directed toward over- 
coming the ptosis and the mtra-abdominal laxness It is now 
generally admitted that this cannot be done satisfactonlj by 
^urgerj , it ha\ing been found that most of the uplifted organs 
returned sooner or later to their original low standing WTiat is 
neccssan is a more fundamental therapj aimed at correcting 
the undcrKing physical failings This end can be accomplished 
from the exterior b> means of dexices tendmg to compress the 
lower abdomen ba^ against the spme in such a manner as to 
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close off the pelvis from the abdomen proper and force the 
abdominal viscera back up where th^ belong Such devices 
fall mto three groups adhesive strapping, abdominal bmders, 
abdommal corsets The}' should all be apphed with tlie patient 
reclmmg In deadmg which parhcular type of support to em- 
plo} m a given case the followmg pomts may be considered 
For temporary purposes, or as a therapeutic test, adhesive 
straps are satisfactoiy Hiey require some sLiU m apphcation, 
however, are not acceptable to patients \nth dehcate skins, and 
necessitate complete renewal evciy ten days or two weeks 
Nowadays good bmders and corsets are readily available They 
should always be fitted to the mdividual patient Abdommal 
bmders have the advantage of bemg light m weight and rela- 
tively me'cpensive, but they iviU slip up when the patient moves 
about unless prevented by proper adjustments Permeal straps 
or thongs ate objectionable The best models (sudi as the 
“Storm’’ or “Richardson’’) have fiaps commg down on the thighs 
m front and connectmg witli an adjustable strap cnarchng eacli 
limb at the crotch Corsets (such as the “Bamum-Van Orden’’ 
or “Roso’’) can be made to combme considerable style uatb 
exceUent support and comfort 

It need hardly be pomted out that all the above measures 
are, m a sense, makeshifts True, a binder or corset can be 
worn for years m absolute comfort, but so long as the funda- 
mental atony remams imcorrccted the ongmal symptoms will 
return just as soon as the external support is withdrawn It is 
here that the general reconstructive measures already mentioned 
can be brought mto action, here also, another and perhaps more 
rapidly effective, and certainly more generally available, factor 
can be mtroduced m the treatment It is well known that fat 
is accumulated not only externally but mternally as well, and it 
IS easy to see how an mcrease m the subpentoneal and omental 
fat bolster will mcrease mtra-abdominal pressure and tend to 
raise the organs from within * It is, therefore, a fundamental 

* Tlie same effect is produced by the enlaisemcnt of the uterus dunna 
pregnane) , and the improved « ell being of some asthenic n omen « hen in that 
condition is ver) rcadil) explained on this basis 
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pnnaple m the management of asthemcs to itnprofse the state 
of nutntion 

This IS haidly the place to piesent m detail the tedimc of 
fattenmg cures Let it suffice to brmg out but a few “prac- 
tical” suggestions As a matter of fact, it makes xelatxvdy 
httle difference \ihat foods a patient takes for this purpose so 
long as he eats more The amount of food eaten, as already 
pomted out, is ^er^ largely a matter of habit and in this case 
the habit of o^ereatmg should be cultivated as a virtue hlilk 
IS the simplest and best fattener If it is not relished cold, it 
ma\ be taken hot, if not s\ieet, then fermented, if not plain, 
then as an eggnog, or mixed with butter or lactose, or cocoa, or 
coffee, or it ma\ be peptonized or pancreatinized and taken as 
medicmc At least 1 quart of should be added daily to the 
ordinar} diet during the first week of treatment 2 quarts durmg 
the second 3 durmg the third A pmt of cream, also can 
general be taken durmg the da>, distributed on cereals m 
coffee or with desserts If the stnet milk-bed-rest cure is 
presenbed e\en larger quantities can be taken without much 
difficult} As an objecti've one should endca\or to readi the 
normal weight for the height age and sex, as gi\en m the 
standard insurance tables 

Fmall}, it need hardly be emphasized that surgical opera- 
tions on neurotics m general and asthemcs m particular should 
be avoided unless absolute!} necessar} Operations for orgamc 
diseases arc one thing, operations for colick} pains for ptosis, 
for the “dramage of atomc organs for the remox'al of “poten- 
tial sources of danger of ‘nature s cesspools ” or of “useless 
cmbtyologic remnanti! ’ are quite another A man may get 
o\cr his neurosis, but he cannot get o^er his gastro-enterostom} 
or his short-arcuited gut or his bell} ful of adhesions At pr^ 
ent \rc haxe man} such unfortunates whose outlook is mdeed 
gloom} Fortunatcl} thoughtful surgeons are dail} restnetmg 
their operati\c mdications more and more to defimte orgamc 
lesions 

The lollowing cases ma} be ated to illustrate some of the 
point- dc\ eloped m the foregoing presentation 
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Case I Asthenia, Gastnc Anacidity — Single woman, forty- 
two years old, dressmaker Came under observation August, 
1920, complainmg of diarrhea, weakness, steady loss of weight, 
and nervousness She has suffered from mdigestion for the past 
twenty years The symptoms were vanable, with free intervals 
Among the most promment features were pams m the abdomen 
and back, distention, belchmg, regurgitation She required at 
least ten hours sleep mghtly and made sure to get it, she would 
also he down for a couple of hours during the day Latterly 
she had been havmg a particularly hard time and had cut down 
her food, article by article, m the hope of obtammg relief, until 
she was living largdy on milk alone To this diet she attnbuted 
her present attack of diarrhea of seven weeks’ duration 

Exammation revealed t 3 q)ical asthenic and ptotic habitus 
The patient was 30 pounds below her best weight (four years 
ago) and 40 pounds below the normal we^ht for her age and 
height Three test-meals showed a low total aadity and com- 
plete absence of HCl 

Therapy Preliminary bed r»t for one week (essential m the 
control of all diarrheas), bronud before meals, dilute HCl, 25 
drops m a glassful of water, to be sipped dunng meals, bland, 
well-balanced diet, abdominal bmder 

Course Diarrhea stopped mtbm two weeks, during which 
period patient gamed 5 pounds In the next five months she 
gamed 10 pounds more She still has some mmor complamts, 
but has been able to resume work and is, on the whole, much 
better Correspondmg to her physical progress there has been 
marked improvement m her mental attitude 

Comment — h better result would undoubtedly have been 
secured m this case if the prehmmary penod of bed rest 
and forced feeding could have been lengthened by several 
weeks 

Case n Nervous Vomitmg — ^Insh maid, twenty-one years 
old, single Perfectly well until tno years ago, when she began 
to have headaches and vomitmg At first emesis nould occur 
once daily, more recently, after each meal Patient feels quite 
comfortable for about an hour after eating, then nausea sets m. 
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and in about twenty minutes she ^ omits “all the food eaten ” 
(This IS a \en common exaggeration ) After \omitmg she has 
soreness in the epigastnum for about half an hour No other 
symptoms Boweb mo\'e three tunes daily after meab Ad- 
mits takmg salts e\er}' mommg smce m this country* — nme 
months — ^“m order not to get fat “ A diagnosis of gastnc ulcer 
had been made m this case 

Examination showed a h}'persensiti\*e, apprehensn'e tj'pe of 
}oung woman Her color was flond, she was well nourished 
Indeed, she was 10 pounds overweight Physically she was 
normal This was considered enough e\'idence to dispose, for 
the time bemg at least, of the probabihty of orgamc disease 
She was gi\en bromid before meab and a bland diet and told 
to discontmue her constant catharsis 

One month bter she reported that she had not \*omited from 
the day treatment was commenced and was m e\ery way m 
good health 

Comment — Of course not e\ery ^-pe of ner\’ous xonutmg b 
so easily controlled As an extreme contrast to the abo\e 
might be mentioned a case of intractable xomitmg with ano- 
rexia neixosa the patient dying after months of intense suffer- 
ing A laparotomy by a careful surgeon failed to re\eal any 
orgamc basis for the disorder 

Case m Migrame; Habitual Constipation — ^Shop girl, 
twenty -ii\e, di\orced All her life has suffered from frequent 
bihous attacks migrame ^omltmg, prostration Spends se\eral 
days each month m bed Always constipated, ne\er spon- 
taneous bowel mo^ement full-blown cathartic habit as long as 
she can remember 

Undersized, undcro eight, asthemc, hypersensiti\e Abdom- 
inal organs ptosed, abdommal wall thm and lax 

In this case the therap\ consisted of a firm abdominal bmder, 
forced milk feeding no medication Two months later the pa- 
tient was able to report that just as soon as she began to wear 
the binder the boweb commenced moMng normally* one, two, 
and e\cn three limes a day She has not missed a day from 
her work There his been one slight headache, but no \omit- 
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mg or prostration witibm this period The patient “is the most 
surprised person m the world” at the result obtamed 

Commml — ^Though not always so immediate and complete as 
m this case, the rdief of nugrame and constipation sunply by 
abdommal support is by no means uncommon 

Case IV “Compulsion Neurosis”, Diarrheal Syndrome — 
Young woman, twenty-five, sdiool-teacher, private patient 
Considerably distressed because, whereas ordmanly her bowels 
moved but once daily after breakfast, whenever she was exated, 
or particularly when worried about not bemg able to reheve 
hersdf — as at the theater, durmg exammations, etc — she would 
expenence a most compelhng desire to go to stool Under such 
arcumstances the bowels might move two or three times m a 
short mterval 

A thorough physical and laboratory study was negative 
Treatment for five months with general care, sedatives, bis- 
muth, was without any result other than occasional transient 
improvement The patient then dropped out of sight for three 
years, to return with the foUowmg mterestmg report For a 
long time she had been considerably worried over the presence 
of coarse hairs on her face Before her first visit to me she had 
consulted a dermatologist who had advised her agamst local 
treatment More recently she had consulted another skin 
specialist, who had removed the source of disfigurement and 
thus the hidden cause of her neurosis Her bowel control is 
now much better, though she “can still work it up fine when she 
wants to think about it ” 

Case V Asthenia, Ptosis, Two Previous Operations for 
Constipation — ^Railroad brakeman, age twenty-eight, mamed 
In the sprmg of 1917 began to suffer with pain m the lower 
right abdomen, constant, and radiatmg to the pit of the stomach 
There were no cohes, xomiting, or fever Constipation w'as 
severe, the bowels often not movmg for a wedk. at a time The 
condition was diagnosed by his doctor as “mtestmal mdigestion ” 
Medical treatment for two months brou^t no rehef Opera- 
tion was perfoimed m June, 1917, for “chronic appendiatis ” 

In four weeks there was return of all prexious symptoms Two 
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x-iay exammabons were made, and the patient was told that he 
had “adhesions at the hepatic flexure and gas in the colon ’ 
A second operation performed in June 1919, re\'ealed a band 
stranglmg the small mtestme Four we^ after the diMsion of 
this band there 'nas agam recurroice of the original symptoms 
Tlus time the patient was ad^ 1 sed to ha\e his colon removed 
Howe\er he hesitated at this proposition and came to us for 
opuuon 

£\ammation showed asthemc habitus malnutntion to the 
extent of 40 pounds under weight rehef from support of the 
lower abdomen functional heart condition 

A snug abdommal bmder was prescribed, also min eral oil 
suprarenal substance and mcreased milk consumption De^ite 
the fact that the patient contmued at his arduous occupation, 
he improxed from the start His bowels ha\e been mo\mg 
daily and he has gamed 5 pounds At present (fixe months 
later) he is agam troubled with gas and is r^tless at mght 
He IS still workmg, howexer, and still has his colon 
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SCARLATINA 

The duucal picture of scarlet fe\er may best be kept m 
mmd b} considenng the disease as dex’elopmg m three stages 
The %alidity of this grouping is witnessed by the fact that all 
the Q*mptoms seem naturallj to fall into thdr proper chrono- 
logic places These three cluucal stages are a stage of ruelltng, 
a stage of sltrtnhtng, and, finally, a stage of septic comphcahons 
I shall not attempt to discuss the etiolog}' of scarlet fe\er 
because there is no unanimity of opmion on this topic It 
seems safe to behe>e that this disease — or, we may possibh 
saj these diseases — are not mduced b\ the ordmai> strep- 
tococcus, because a streptococcus infection does not gi\e the 
immunity which accrues from an attack of scarlet fe\er, and 
because the cluucal picture of scarlet fe\er is not mduced by the 
streptococcus when mjected This \Tew does not conflict with 
the work of Miss Ruth Tunichff, who has found speaal strep- 
tococa frequently assoaated with scarlet fe\er 

It IS diflicult to realize that it is only one hundred and fifty 
years smee Sydenham differentiated scarlet fe\'er from measles 
while studying the epidemics which raged m London from 1760 
to 1775 These diseases are qmte different m their mode of 
onset Scarlet fe\er is a i eatable anarchist, blustermg and 
wanng a red flag After a relatuely bnef mcubation penod 
lostmg only a few days scarlet fc\er usually commences with 
any Molent symptom that one may wish to conjure — a sudden 
high temperature chills, \omiting sc\crc pains coniiilsions 
purgmg, delinum and a sexcre sore throit Contrast this with 
the gradual onset of measles with its cold m the head, pink 

\OL 1353 
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eyes, gradually nsmg temperature, and its prolonged mcubation 
of iqore than two weeks 

Dunng the first stage of scarlet fever swelling is the k^note 
of the symptoms This accounts for the high temperature, 
which may be explamed by fixation of water and consequent 
absence of coohng, just as a motor heats which has insufiiaent 
water m the radiator The temperature is frequently 103" F 
or It may readi 105° F or more How different the sore throat 
of diphthena, where the temperature is uniformly disproportion- 
ately low in comparison with the pulse and where it may be but 
sh^tly elevated This absence of temperature m diphthena is a 
menace which frequently delays the summoning of the physiaan 
In scarlet fever the throat is swollen, the redness is not confined 
to the tonsils, but mvolves the entire soft palate and anterior 
pillars There are dilated capiUanes and a blotchy, sometimes 
hemorrhagic appearance If the tonsils are ragged they are cov- 
ered with a thick or filmy exudate If the tonsils are covered 
by pillars and are swollen, they protrude mto the pillars or 
escape between them During this stage the crypts are filled 
with exudate and may give the patchy appearance of folhcular 
tonsillitis The inflammation m the throat is assoaated with 
enlai^ement of the regional lymph-nodes, which are tender, 
and, if the inflammation is severe, matted together The 
inflammation of the lymph-nodis is expressive of the condition 
of the tonsils, if they are covered they iviU be compressed 
between the pillars and the phamygeal muscles dunng swallow- 
ing movements, thus pumpmg toxins into the arculation The 
tongue IS red and the papillic swollen The dunmubon in the 
frequency of swallow mg and masticatory movements because 
the remainder of the throat is swollen permits the epithelium to 
collect, resultmg m a heavy fur 

The skm is swoUen and red The rash appears first about 
the neck, below the chm-ear hne, and gradually progresses over 
the trunk, the face, and then to the upper extreimties and loiver 
extremities, where it is famt It is apt to be more marked over 
the back from pressure on the bed, over the abdomen where the 
skm IS thinner, and over the flexor surfaces of the extremities 
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for the same reason In the bend of the elbon there are charac- 
teristic reddish stnie which at tunes persist after the rash has 
faded 

The rash consists of a subcuticular flush on u huh is imprinted 
the essential and diaractenstic feature, the pinhead spots of 
special redness This m\'olve3 the entire surface and is ev 
plamed by the fact that there are tno sets of vessds servmg the 
sLin — the larger, deep subcutaneous \essels, and the finer net- 
work Tthich penetrates the papilla: and perfuses the skm The 
brunt of the disease seems to be expended on the vascular 
^'stem, 'nhidi is eier^'uhere relaxed Where the skm is xer\ 
fibrous, as about the mouth, the rash is not manifest and we 
note the oft-mentioned arcumoral pallor The rash is especi- 
all} well marked where the skm is thm, gixing high color to the 
cheeks and about the exes The mucous membranes are also 
swollen and desquamate 

The nch supply of blood brought to the skm b} dilated xes- 
sels mterferes with the normal ddiydration of the superfiaal 
cpithehal la}cr, so that m their swollen state thc> dose oxer 
the sweat folhcles, the sweat folhcl^ bemg espcaall} well per- 
fused are stimulated to extra function, and m this w a}' the charac- 
teristic sudamma or xxater-bhstcrs are formed, finally, the suda- 
mina burst or thqr are opened b} rubbmg The porous appear- 
ance of some desquamated areas is thus accounted for The m- 
flammator} reaction on the skm is so marked that the regional 
l>mph-nodes arc enlarged, usually m proportion to the amount 
of inflammation The poison of scarlet fexer seems to haxe an 
espcaal affimty for the chromaffin sxstem throughout the bodj , 
the dilatation of the blood-xessels is so marked that there is a 
lowered blood-pressure 

Swelhng of the xoscera occurs This is exidenced by the 
achmg pains m the back xrhich radiate m accordance with the 
segmental areas of Head As a rule, the rash is mtense m pro- 
portion to the sex’enty of the disease At times the capillaries 
break and the rash becomes hemorrhagic Such cases are bj 
no means fatal, but the prognosis is usually more grax'e When 
the rash has been xerj sex ere, there is usuallj a prolonged 
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rela\ation of the vessels, so that for ^\ceks the ^in has a yellow- 
ish hue, as after a bum or severe injury 

During this stage of swelling occurs one of the most impor- 
tant conditions comphcatmg scarlet fever Because of the 
swollen pharynx, especially in the presence of adenoids and of 
blocked lymph-channels, the pharyngeal orifice of the eustach- 
lan tube may become occluded, so that the middle ear becomes 
inflamed This comphcation may occur without wanung on 
the temperature chart The drum may be perforated or the 
irritating discharge may melt it away It is the duty of the 
physiaan to prevent this unfortunate occurrence by careful daily 
watchmg with an otoscope and prompt incision of the drum 
Sometimes a mastoiditis develops speedily and may require early 
operation The absence of temperature nse is explamed by the 
fact that there has been merely a surface extension of the dis- 
ease process and no penetration to the mtenor of the body, with 
chemical digestive processes, water fixation, and consequent loss 
of coolmg 

The temperature remains elevated for several days and grad- 
ually falls The rash remains bnlhant for three or four days 
and begins to fade The throat and tonsils remain red for the 
same period, after which their swelhng gradually subsides 
The tongue, which until now has been coated and red, is com- 
pletely desquamated with the returning appetite, and then by 
exposure of the large papilla; assumes the raspbeny or straw- 
berry appearance at its tip At times the tongue is diy and 
glazed, but this is more frequent in mouth breathers 

By the fourth or fifth day in many cases the obvious symp- 
toms of scarlet fever are very slight In fact, at this time and 
until desquamation commences to appear, or by the tenth day, 
there is a period when the diagnosis of scarlet fever must be 
taken on faith in the history, for there may be veiy little visible 
evidence This is the period which frequently leads to diffi- 
culty with the parents, who see no reason for continuing the 
isolation of children who are apparently well 

The stage of shrinking commences with the fall of tempera- 
ture, which, as a rule, reaches normal on the fifth day Dunng 
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this penod patients lose weight, notwithstanding that they may 
be fed an ample diet The shrinking of the tissues and the 
contraction of the \essels leads to a diminished perfusion of the 
stin and to a stratification of the epithehum, due to the fact 
that there is a lajer of tissue which has been o\emdl supphed 



Fir 165 — Desquamation m ccnrict fever 


With water abo\c a la\er which is ill supphed As a result the 
desquamation i& not uniform, when the la\er which receiaed 
more moisture reaches the surface it will not be as dij as usual 
but wall separate in coherent plaques from the underhung lajer 
which contains less water and desiccates more rapi^a Tlus 
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e\p]ains the desquamation in simple fashion The desquama- 
tion IS severe \\here the rash has been intense and prolonged, 
where the capillaries have had least support the} will rccoicr 
their tone latest, and consequently the desquamation will per- 
sist longest there — as between the fingers and toes (Figs ld5, 
166) 

For several weeks tlie patients lose weight in spite of tlicir 
bed rest and with an ample diet Wlicn tlic tissues agam resume 



Fig 166 — Desquamation in scarlet fc\cr 


their normal state of swelling, this swelling may exceed its 
ongmal extent, so that frequentl}' m uncompbeated cases the 
general nutrition seems unproved after an attack of scarlet 
fever This sh rmkmg gives an explanation of the compbea- 
tinne of scarlet fever, mclusively, they may be regarded as 
manifestations of the “septic” diseases The streptococcus 
which enters the blood from the tonsil shows an especial aifinit} 
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for "pavement” epithdium, attacking the hnmg membranes of 
the heart, the blood-ressds m the kidn^', the hmng of the 
jomts, and the flattened qnthehum in the lung 

There are tno types of septic infections 'nhich comphcate 
scarlet fe\er— those which occur dunng the stage of swelling 
and those \ihich occur after the shnnkmg The less frequent 
tjpe is a sepsis nhich is contmuous with the onginal invasion 
^e throat is m^'aded by a Mrulent organism and there is an 
associated enormous Ijmphadenopathy with infiltration of the 
tissues The swelhng of the tissues doses the orifices m the 
nose, with resultant smus inflammation, causing profuse nasal 
disdiaige and sometimes ethmoiditis with exophthalmos 
These patients are o\'emhe]med nith the to'on of the m- 
\’admg o rganisms nhich accompany the scarlet fever The 
temperature does not fall It may progressnely nse Such 
cases form the so-called septic t 3 'pe of scarlet fe\er The con- 
dition of the patients is pitiable, the prognosis is very gra%e, 
but these are the cases which seem to be benefited by con- 
^alcsccnt blood atrated, as used mtramuscularly b} Zmgher m 
our hospital The com'alescent serum causes shnnkmg, prob- 
abh b} a preapitation of blood colloids, with hberation of water 
and consequent better coolmg, for the fall of the temperature is 
frequentlj’ an encouiagmg omen 

WHicn scrum from comalesccnt patients is mjected mtra- 
dcrmallj' mto a patient suflfenng with a scarlet fe\er the rash 
fades The normal process of shrinking is mitiated 

T K is a patient who was treated b}' Zmgher with con- 
\alc5cent blood 

T K, ten jears of age, admitted Januai>’ 16, 1921, third 
da\ profoimdlj' ill General er\ thematous, punctate rash, with 
marked hi’perenua and mjeebon of pharjm Soft palate and 
tonsillar folds with dirtj gray exudate co>etmg left tonsil, less 
cxtcnsixc membrane on nght, buned co\ercd tonsils, with laige 
coTts, tonsils compressed on swallow mg 

Januan 19 1921 120 cc comalescent blood, gi\en m to 
musdes, usmg deltoids, gluteals, and outer thigh regions and 
cahes b\ Dr Zmgher Taken from a patient se\en dajs con- 
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valescent, six days ill At time of mjection of convalescent 
blood the patient was debnous, temperature 106° F, pulse 
exceedmgly small, almost imperceptible, durmg the nigbt tem- 
perature reached 104“ F and was 99“ F the ne\t momuig 
General condition much better Still somewhat dehnous No 
local reaction at site of mjection 

January 20, 1921 General condition much improved, pulse 
of better volume 

January 21, 1921 Mental condition much better Pulse of 
good quahty, 108, temperature 99“ F 

January 23, 1921 Ri^t ear dischargmg 

January 25, 1921 Tenderness over right mastoid Mastoid- 
ectomy was then performed 

F P IS another case which shows a bnlhant result from the 
mtramuscular use of whole blood by Zmgher, a case m which 
the normal processes were either mitiated or acederated by the 
therapy 

P P , one day ill, three and one-half years of age Prog- 
nosis doubtful Boiled lobstm* rash, throat conjested, mild 
streptococac exudate, tongue coated, clean beefy edges, moder- 
ate cei^ncal ademtis 

Januaiy 23, 1920 Conval^cent (scarlet) blood from patient 
twelve days convalescent, who had been ill six days, given in 
deltoid region, thigh, leg, and buttock mtramuscularly by Dr 
Zmgher (Fig 167) 

The patients seem to have a better chance if the pressure on 
the tonsils is reheved or the focus of infection in the throat is 
removed For them 1 have recommended mosion of the phea, 
or a tonsillectomy under local anesthesia It is not immatenal 
how the anesthesia is mduced The needle should be mtroduced 
bQTond the area of reaction, it should not penetrate the tonsil 
nor e^'en the capsule The tonsil must be removed uith its 
entire capsule, and if the tonsillar vem is thrombosed it should 
be mcluded m the dissection This may best be done bj' em- 
plojnng Gateuood’s tedmic 

These patients must be sharply differentiated from those 
cases that die promptly after the im'asion, nith a high tem- 
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petature, a low blood-pressure and without much lymphatic 
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imoKcmcnt The latter ha\e hirdlj an\ chance, thou^ 
sc\cr'il \ciy much prostrated patients have seemed to re^nd 
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to subcutaneous mjections of adrenalm and to convalescent 
blood 

The other and more frequent tjpe of sepsis occurs after the 
temperature has been normal for a number of days or even for 
several weeks In this type the general shnnlffng of the tissues 
removes the bamers which have walled off the focus of infection 
and there is an absorption of organisms from any focus m the 
body Probably the traditional custom of forcing fluids durmg 
scarlet fever convalescence is an empuic effort to restore free 
water and thus prevent too gr^t shrinkage Though it is pos- 
sible to restore the swelhng state and thus restore the tissue 
mterstices by givmg fluid, and though the organism may not be 
hberated from a focus there may be an absorption of soluble 
bactenal toxins which are excreted through the kidnejrs and 
damage them Infected teeth, mfected tonsils — which arc so 
formed or situated that when swollen they may be compressed 
between pillars and pharyngeal muscle upon swallowing— should 
always be removed m clddren It is much better that sources 
of sqpsis should be ehmmated before the onset of scarlet fever, 
or early m its course before gra\e damage is done 

Processes may ongmate m the dislodgment of infarcts from 
the tonsillar vem, or they may occur from a secondary or even 
an unrelated focus Such a case is the one I now report of a 
girl who developed a general fatal gonorrhea and pentomtis on 
the nmth day of her illness 

B W , a colored girl, fourteen years of age, had been six dajrs 
ill when admitted, March 21, 1920 She had had a profuse 
\'agizial discharge for several years 

Her temperature was normal, pulse 90, respuations 20 The 
pharynx was congested, the tongue qmte red, and there uas a 
punctate rash about the flice, neck, and throat Her pulse 
rose to 120 later m the day Three days later her temperature 
had risen to 102° F , and on the followmg day there was extreme 
tenderness over the lower abdommal regions Both sides were 
equally tender There uas no ngidity Nausea and vomitmg 
were present She had suffered from pam m the flanks for the 
past sexeral months 
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The blood count nas 34000 The differentials showed 
Pohnudears, 90, eosmo^ffiils, 2, large l\7nphocytes, 7, small 
lymphoQ’tes, 1 

The \'a^nal smear showed many Gram-negative mtra- 
cellular diplococa 

That evenmg her temperature reached 105° F , pulse 158, 
and the following mommg she died 

One cannot lay too much stress upon the importance of 
septic foa and the part placed by* general tissue shrinkage m 
cuttmg down the bamers about them, thus permitting the entry 
into the body fimds of toxins or organisms It is this same 
medianism that Theobald Smith pomted out as deter minin g the 
fate of the tuberculous If the body tissues can digest the 
organism or toxm nhich is absorbed there may be a nse of 
temperature Tihich is transient On the wards this is usually 
attnbuted by nurses and some doctors to constipation, the 
temperature falls and the bowds move simultaneously Consti- 
pation seems a defimte explanation of the temperature m the 
majonty of cases It does not, honeier, esplain the possible 
enlargement of the nodes of the neck seieral days later (fre- 
quently with no nse of temperature) or the pains m some jomt 
When the orgamsms hai e been arrested the local tissue response 
may be afebnlc, while the pnmary general response may mdi- 
catc no locus of attack 

Enlarged lymph-nodes in the neck are the most frequent 
comphcation of scarlet fe\ er Th^' are usually the deep antenor 
cham and are painful and tender Frequently’ there is con- 
siderable permodular infiltration out of all proportion to the 
softened area u hich ultimately’ results Frequently they’ resoK e 
completely The nodes are best treated by apphcations of 
10 dm or flaxseed poultices, and ample doses of the “tmeture of 
time,” unless there is definite softeiung, \(hich should be dramed 
only Tihen the abscess pomts The nodes infected are usually’ 
deep m the neck and considerable mutilation through infil- 
trated tissue may’ be necessary’ to reach them These tissues 
withstand pressure from drains poorly The follo wing case is 
illustrati\c 




F.g 168 Case J C Shoeing sudden onset with prolonged febnle pend and complication after afebnle lasting a week 
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J C \ias admitted iMth chicken-po'c on December 24, 1920 
On JanuaiA 15, 1921 he de\ eloped scarlet fe\er and we find the 
followmg note 

January 15th Punctate rash on bod\ and legs 
Throat red and congested, tongue red on edges coated m 
middle Xasal discharge Large node on right side of neck 
Ri^t ear draimng left drum red no bulgmg 



Tig 169 — Laigc hmph Fig 170— Large hmph-nodes with much 
nodC"* with much pcnnodular permodular infiltration 

infiltration 


After temperature nas normal a neek and child was ap- 
parentK well, on Februarj 1st bilateral cervical adenitis was 
marked (Figs 168-170) 

Februarj Sth Xodca arc much smaller The temperature 
chart chows the sequence of events 

The next mo«t important comphcation is mvolvement of 
the joints It i» a “rheumatism which mvolves the wrists 
elbows, ankles or knees though somctime> the hip and shoul- 



JESSE G U BULLOWA 


1566 

ders are involved, and still more frequently the fingers There 
may be considerable pen-arthritic swellmg, this is espeaally 
marked m those cases which are due to the gonococcus Some 
ten years ago the wnter collected 14 cases of jomt involvement 
m children, m which the complement-fixation test for gonorrhea 
was stron^y positive Several of these cases are reported by 
Dr Mathias Nicol, Jr , m the Archives of Pediatrics One of 
these cases was a male child, though many were children with a 
vagimtis In some of them the blood-culture was positive, and 



Fie 171 —Arthritis of left elbow 


m some a septic rash which resembles chidten-po\ vesicles miti- 
ated the attack The gonococcus may be found m the blood 
without any mucous membrane discharge Sudi a case is the 
one pictured 

It IS veiy probable that otherwise innocuous guests were 
taken mto the tissues as the result of the shnnkmg and were 
lodged m the jomts The gonococcus jomts were treated with 
huge doses of vaceme and splmtmg When mduced by the 
streptococcus the inflamed jomts are best treated by splmt 
fixation and salicylates locally and by mouth The streptococ- 
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cus joints ba\e bttle swelbng outside of tbe capsule and very 



sbght redness, contrasting stronglj witb tbe gonorrbeal joints, 
whidi sbou much pen-articular pufiincss In both mnfttifs 
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the most important element is the ehimnation of the focus, 
whether m teeth, tonsil, or cervix 

J R IS a mild case of scarlet fever nhich developed a scTOte 
arthritis which probably origmated m the tonsils (Figs I7l, 
172) 

J R , three and one-half years of age, uas admitted Januarj' 
20, 1921 He had been ill two days There i\as a moderate 
general erythematous punctate rash, his throat was congested, 
there was no exudate, tonsils moderately large, not compressed 
by swallowmg Tongue coated, clean beefy edges 
February 1, 1921 Right otitis media — ^mj'rmgoLomy 
February 3, 1921 Bilateral cerxucal adenitis, arthritis of 
left shoulder 

Februaiy 4, 1921 Arthritis of right elbow Tonsils are 
completely covered bj phea and are compressed by swallowing 
Tonsils have become much smaller 

Another case, G B , was a sailor, twenty-one years of age, 
who was admitted on August 30 1919 with a temperature of 
101 8“ F , pulse 110, respiration 28 He had been two da>s ill 
ivith a diffuse erythematous rash, with shght arcumoral pallor 
The tongue was coated and the throat was sli^tly congested 
His temperature reached normal on the sexenth day, on the 
eleventh, twelveth, and thirteenth daj's it reached 101 2° F 
Eight days later his left mastoid was operated upon, and subse- 
quently the nght mastoid The tegmen antri was removed as 
weU as the smus plate, both bemg necrosed and soft The 
smus and dura w'ere apparently healthy After another eight 
days there \vas pam m the left sacro-ihac jomt, referred to the 
gluteal region and dowrn the thigh The ingumal region w'as 
pamful and tender There were enlarged nodes The motion 
of the left thigh and leg was limited, causing pam m the left 
ingumal region 

His blood count showed 26,000 white cells The discharge 
from the woimd m the left ear was thick and yellow, showing 
many extracellular diplococci staphylococci, and a few short- 
cham streptococa 

There was subsequent m\ol\ement of both shoulders, elbows. 
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knees, and fingers, viith a lo\v febrile course, the temperature 
occasionally reachmg 102° F The patient’s tonsils had been 
remmed, but the foa from his teeth uere neglected and the 
canous teeth uere permitted to remam 

He encumbered a bed m the hospital for fi^'e months and 
finally was transferred to his home m California, where a darmg 
surgeon opened his septic, though quiescent, hip-jomt hberatmg 
toxins from which he penshed m a few daj s How much better 
It would haxe been if the septic foa m his teeth had been prop- 
er!} eradicated before the onset of his scarlet fe\ er or earl} m 
Its course 

That the xanous comphcations are due to mxasions from a 
common focus is witnessed by the frequent assoaation of sex’eral 
different comphcations m the same mdnidual Frequentl} we 
find mx'ohement of the heart, lungs kidne}s, and jomts, either 
seriatim or at the same time 

M A is a patient who shows the mimsion of different organs, 
the occurrence of multiple comphcations, and the effect on the 
temperature chart (Fig 173) 

hi A was six }ears of age and had been ill elexen days on 
admission, Januar}' 7 1921 His condition was such that the 
prognosis was doubtful Fadmg rash on abdomen Phar}nx 
congested, tonsils enlarged, no exudate Straw berr} tongue 
bilateral ccixacal xanet} Right ear drammg Bronchitis 
Januar} 15, 1921 Left otitis media Mxrmgotom} Right 
mastoiditis Antitoxm rash 

Januar} 23, 1921 Bilateral cervical adenitis 
Januat} 25 1921 Arthntis of fingers 
Januar} 29 1921 Arthritis of hands and feet 
Februar} 2 1921 Arthntis of hands and WTists 
Februar} 7, 1921 Arthntis of elbows, knees, and ankles 
The next most frequent compkcation of scarlet fexer is 
probabl} ncphntis A true nephntis should be sharply dis- 
tinguished from a nephroob which accompanies almost all m- 
fectious diseases at the outset V true scarlatinal ncphntis 
occurs, three weeks later If the blood-pressure has been ob- 
sen ed, its sudden rise ma} be an inau-piaous sign The patients 
'01-4— 90 
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become puffy and swell up gradually This seems to be nature’s 
way of liiniting further absorption of tomans, for the kidn^ can 
no longer excrete the salt or water There maj' be casts and 
ftlhiimin, and red blood-cdls occur in proportion to the extent of 
renal mxolvement However, the unne picture is no measure 
of the seventy' or of the permanent damage which \nll result 
from this mvasion The kidnq,'s may be uniformly involved 
or they may be mvolved m discrete patches The snelhng of 
the body is not a measure of the ultimate damage Only pro- 
longed observation of the blood-pressure and tests reveahng 
Lidn^ inadequacy show w’hat has been destroyed The site 
of election is the glomerulus 

In those cases where there is proliferation of Bowman’s cap- 
sules the capillar}' loops are compressed and the prognosis for 
long hfe is graxe Time alone can determme m any mdixidual 
case whether these proliferative changes have been imtiated 
If hyahne degeneration of the glomeruh loops develops, only one 
or two of the five locqps m ever} glomerulus may be mvolved, 
and the others may lengthen and become tortuous and substi- 
tute for those destroyed In such a case recox er}' is apparently 
complete 

We are convmced that hmitation of salt and of flmds rests 
the inflamed kidneys, and we prefer this method to the sweatmg 
of patients m order to eliminate edema and the attempt to flush 
kidnejs which 'will not work Moreover, the limitation of salt 
and water concentrates the body flmds so that the emulsion 
state IS partly broken and elimination of water results In this 
way the same effect is obtamed as by mjection of Fischer’s 
solution A RarcU diet should be instituted 

The damage to the kidnqs is not accomplished at once, but 
there ma} be repeated mixisions or a contmuousl} operatmg 
destruction In two children with a true nephritis, where the 
tonsils were remox'cd for other reasons, the chmcal sj-mptoms of 
nephritis subsided, and from my expcnence it seems reasonable 
to attack the focus rather than the damaged kidney Little 
duldren bear water depnxation lU and frequentlx their kidnex 
inx olx cment baflles therapeutic endeax or Conx-ulsions ma}* be 
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treated with luminal At times lumbar puncture may be indi- 
cated When they are controlled in this nay and the edema 
subsides 1 have not seen the commlsions recur 

The lungs are frequently involved in scarlet fe^er, and 
pneumoma carries off many patients cither as an early or late 
comphcation At tunes empyema may occur B S is such a 
case The accompan 3 mg chart illustrates how e\'il is the omen 
of a contmued high temperature 



Tig 174 — Case B S 


B S , seven years of age, who had been ill two days, was 
admitted January 4, 1919 She had an intense punctate rash 
all o\er her body A general adenitis Oral mucosa ulcerated 
Tonsils enlarged congested, coAered with film of evudate 
Tongue coated strawbeny type at lip and on edges Hj’per- 
pyre\ia Pulse rapid, low tension 

On January 5th her throat was congested, no exudate 
Lungs Right lung, marked dulness of midlobe antenor and 
postenor, and in axilla region Breath sounds diminished an- 
tenor, dimmished m axillary region 




SCASLATIXA 


1573 


Heart Sounds fair quaht} rapid 

Pneumonia consolidation of 'nhole nght lung mtli pleuri^* 
Januan llth Aspiration at an^e of scapula on n^t side, 
pus obtamed 

Another case is the following 

H M four! ears of age, had been ill three da} son admission, 
Januan 29 1921 Exudate on both tonsils, croupy cou^, 
10 000 luuts antitoxm gi\ en 



rcbruan 1st Scarlatmifom rash on bod\ bilateral ccmcal 
adcmtis nasal discharge, croup\ cough 

rcbruaT}* 5th Large moist rales oier nght ape\ antcnorh, 
bronchial breathing o\cr same area Hcirt negatnc Xasal 
discharge still present 

In some cases pneumonia mai po»ibl\ be due to the swell- 
ing of the bronchioles carh in the course of the disease ob- 
structini; normal lung drainage The temperature in these cases 
continues hich from the begmnmg Sudi a case is the one re- 
ported which we had opportunits of obsemng from the outset, 
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as it devdoped while the patient was in the hospital with diph- 
thena 

I have already mentioned otitis media and the subsequent 
mastoid comphcations and have shown an illustrative case 

Treatment — ^In the discussion of scarlet fever thus far we 
have not mentioned its treatment, though we have laid stress 
upon the treatment of some comphcations The patient should be 
kept at rest m bed In a number of cases we have found adren- 
ahn valuable m combating imtial vascular paraljrsis I have al- 
ready mentioned the value of 2hngher’s method of mitiating the 
normal shrinking processes b}' the mtramuscular use of atrated 
whole blood In view of the snoUen skm and the fact that the 
body has much flmd to lose, it is important that the dun should 
be kept m good condition, and at the Willard Parker Hospital 
patients receive a daily warm bath They are kept on a diet 
of milk for several weeks and then given bread, fruit, and cereals 

Nasal discharges are treated by gentle irngations No at- 
tempt IS made to disinfect the passages 

For thirty days patients are quarantmed Then they are 
rdeased if there is no evidence of mucous membrane discharge 
Frequently a nasal or ear discharge persists, even subsequent to 
a mastoid operation The removal of tonsils and adenoids ter- 
nunates this discharge, though sometimes there is a bnef exacer- 
bation, a result of the traumatic swelhng 
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DYSPNEA AND HYPERPNEA 

Two Cases Representing Two Types of Abnormal Respira- 
tion, Full Discussion of Both Types 

For the past year you have been engaged in the study of 
physiology and have learned much concemmg the functions of 
the normal body From this tune your attention will be focused 
upon the body m disease and you 'wiU learn of the symptoms 
atismg from disturbance of one or more of the normal functions 
The diseased body must not be considered a thing apart The 
same prmaples 'nhich apply to the normal may be apphed to 
the abnormal, and your entire eiqienence m medicme should be 
illuminated by the use of physiologic prmaples m the study of 
disease The mterrelation of physiologic and pathologic func- 
tion may be illustrated by a consideration of disturbances of 
Kspiration 

Today there are presented to you tno patients, both of whom 
C'dubit abnormal respiration The fast is suffermg from m- 
compctency of the heart, the second is a case of diabetes 'with 
aadosis If the patients are carefuUy observed, it will be 
seen that they differ m many* 'ways The respirations of the 
cardiac are shallow and rapid The patient is bolstered up m 
u bed the head of which is ele^ ated We find upon questiomng 
hun that he cannot he down without mtolerable distress He 
•s breathing with effort and is suffermg from dy*spnea (difficult 
respiration) and orthopnea (mabihty to breathe m the supme 
position) The diabetic on the other hand, hes flat in bed 
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WHule his respirations are a tnfle rapid and extremcl}' deep he 
does not seem to be suffering any great discomfort He exhibits 
the objective sign of hypeipnea (mcreased breathing) Except 
for the abnormal respiration these patients seem to haic 
little m common It is probable that the causes and the mech- 
amsm of the disturbed breathmg are as different as the appear- 
ance of the patients themselves 

Before entenng upon the discussion of the causes of these 
pathologic forms of respiration it may be well to review bnefly 
the physiologic facts which are essential for theu* proper appre- 
ciation We may consider three aspects the task of respira- 
tion, the mechanisms by which the lungs accomphsh it, and the 
means by which respiration is regulated to perform the work 
imposed by the body 

The task of respiration is twofold it must supply sufficient 
oxygen to support the necessary combustion processes of the 
body and it must remove carbon dioxid, the end-product of 
oxidation In the following discussion we shall neglect the 
oxygen function and shall confine our attention to the problem 
of the proper elimination of carbon dioxid If, during rest in 
bed, an mdividual produces 300 c c of carbon dioxid per minute 
the respiration must be regulated to elimmate that amount 
AVhen, durmg severe exercise, the carbon dioxid production 
rises to 1500 c c per mmute, the respiratory mechamsm must 
be equall> capable 

By what means do the lungs accomplish this elimmation? 
In normal mdividuals the air m the deeper portions of the 
lungs IS m approximate equilibrium with the blood m the pul- 
monary capillaries A free exchange of carbon dioxid through 
the capillary walls is possible and the partial pressure of carbon 
dioxid on the two sides is almost the same A certain portion 
of each expiration is composed of air nch in carbon dioxid, 
which may be considered, for the purposes of elimination, the 
effecbxe air The total expiration, however, is a muxture of 
this air w'lth tlie so-called dead space which fills mouth, throat, 
trachea, and large bronchi, and which is of the composition of 
the atmosphere The percentage of carbon dioxid in the total 
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expiration must be the resultant of the mixture of these two 
portions, ordmanl} 3 5 to 4 per cent In normal rndniduak 
at rest the ordinal}’ expirabon (tidal air) averages about 500 
c c The dead space i anes but a\ erages about 130 c c Thus, 
in such a normal mdmdual the effecti\e portion of each expira- 
tion has a ^olume of 370 cc The relative \olumes of dead 
space and effectne air are of great importance m determinmg 
the amount of carbon dioxid ehmmated In \exy shallow ex- 
pirations, of 200 cc or less, the \oIume expired max be httle 
more than is necessai}* to dear the dead space In spite of the 
multiphcabon of such shallow expirator> efforts the amount of 
carbon dioxid elimmated ma} be xen small 

The depth of respiration depends m large part upon the 
xolume of the lungs This max be dixided functionally mto 
two porbons, the residual air which remains m the lungs after 
the deepest expiration, and the xital capaaty which is defined 
as the xolume of the maximum expirabon after the greatest 
possible mspirabon Vital capaaty can be measured and it is 
found to xat} roughlx with the size of the body, perhaps rather 
closelx xMth the surface area In a man 5 feet, 11 mches m 
height and weighing 150 pounds it amounts to about 4000 cc 
\Shcn this IS compared xMth the 500 c c , which is the axerage 
tidal air one appreaates what an enormous factor of safetx 
exists m normal lungs It must be remembered howex’er that 
the xital capacitx represents the maximum respiratorx effort 
^0 one could maintam this maximum respiration ox er an} long 
pcnod Dr r G Feabodx' has shown that xxhen normal 
men arc subjected to sex ere cxerasc the tidal air max arise to 
one-third ol the xital capacitx An mdixidual with a xital 
capacit} of 4000 c c might under stress mcrcase his tidal air 
to 1500 or 1600 cc WHicn the maximum bdal air has been 
attamed am further demands upon the respiration must be 
™ct bx increase in rate 

In order that the lungs ma} answer sabsfactonlx the re- 
quirements of the bod} the follow mg condibons must obtam 
ITicrc must be a free interchange of carbon dioxid between lung 
capillaries and the air in the lungs The cffccbxc air must 
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constitute a relatively lai:ge portion of the total expiration 
The lung volume must be suffiaent to allow great changes m 
the depth of respiration 

Finally, we may consider how it is that the respirations can 
be so dehcately regulated as to meet exactly the demands of the 
body You have learned in physiology that the respiration is 
governed by the respiratory center m ^e medulla and that the 
activity of this center is dependent upon the reacbon of the 
blood You have learned that the degree of alkahmty of the 
blood IS practically a constant, and that it is mamtam^ under 
the most varying conditions of environment Any tendency 
toward an mcrease of the blood’s alkahmty causes a depression, 
any decrease, a stimulation of the respiratory center 

It has been shown by Dr Lawrence Henderson- and 
others that the reaction of the blood depends upon the behavior 
of carbon dioxid This may be present m the blood m two 
forms, as carbomc aad and as bicarbonate The amount of 
carbomc aad is a direct function of the partial pressure of 
carbon dioxid, mcreasing with any mcrease m carbon dioxid 
pressure The amount of bicarbonate depends upon the avail- 
able alkah or, as it is usually called, the alkahne reserve This 
IS best defined as the alkah (sodium, potassium, etc) which is 
available for combmation with carbon dioxid under the con- 
ditions existing m the body When the carbomc aad is to the 
bicarbonate as 1 is to 20, the reaction of the blood is approxi- 
mately normal 


Carijonic acid 
Bicarbonate 


■is 


Normal reaction of the blood 


It IS apparent that this ratio may be disturbed and the 
respuatoij center stimulated m either one of two ways If 
carbon dioxid accumulates in the bod}, the partial pressure of 
carbon dioxid is mcreased and the amount of carbomc aad is 
maeased out of proportion to the bicarbonate If, on tlic 
other hand, the alkaline reserve is dunmished for any reason, 
the bicarbonate is decreased m amount without correspondmg 
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rTiawgp. in the carbomc aad Since carbon dioxid is being 
continually produced m the body the first mechanism is alwaj-s 
present and furm^es ^e normal stimulus of respiration As 
long as the limgs function normally and the carbon dio'ad pro- 
duction IS not e\cessi\e the reaction of the blood is not greatly 
disturbed Change m the reaction of the blood by decrease in 
bicarbonate maj occur to some extent m normal mdl^’lduak, 
but IS oftener the expression of pathologic change 

We are no\^ m a position to consider aith greater profit the 
pathologic respiration of the patients before us Let us first 
examme the cardiac He is a man thirty-seven xears of age 
We find b} inquirmg into his past life that he had an attack of 
acute rheumatic fexer at the age of tnehe and that he has had 
tno subsequent attacks one at the age of fifteen and the last at 
thirtx Betneen these illnesses he has had frequent attacks of 
sore throat some of 'nhich haxe confined him to his bed After 
the second attack of acute rheumatic fexer the patient vxas told 
that his heart xxas affected He noted no ill effects howex'er, 
imhl about tx\ 0 x cars ago when he felt shght distress m breath- 
mg upon climbmg stairs This gradually mcreased until he 
found that exen when quiet he was consaous of a certain 
difficult in breathmg At the same tune he dex'eloped a hack- 
ing cough and sexeral tunes he noted that his sputum was 
streaked with blood At mght he could no longer he flat m 
bed and found his only comfort m the use of sexeral pillows 
These manifestations of disease mcreased imtil his shortness of 
breath and cough forced hun to sedw medical rehef m the hos- 
pital Upon cxammmg his heart it was found that his mitral 
xalxes were insufnaent and stenosed, that his heart was en- 
larged There was a large accumulation of fluid m the nght 
pleural caxitx 

In the stenosis of the mitral xalxes the chief stram naturallx 
falls upon the leit auride A backmg up of blood mto the 
pulmoniix arcuit results and a condition known as congestion 
occurs Grcit changes m the function of the lun^ accompanx 
this congestion The capillaries become distended and changes 
talc place in the alxeolar walls We max suppose, although 
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wc do not know it, tliat tlic ckisticity of tlie lungs is diminished 
and that perhaps the tluckness of the alveolar walls is mcrcased 
1 here often accompanies tlic condition a pleural effusion, such 
as wc have seen in this patient All of these factors tend to 
diminish lung volume 

As a matter of fact, it is found that tins patient, w'ho is of 
the height and weight of our supposed normal man, has a Mtal 
capacit} of onl\ IWO cc instead of the 4000 cc whicli he 
probably possessed before his circulator} function failed Ifwe 
consider tiiat tlic ma\unum tidal air is one-tlurd of the Mtal 
capacit} , wc find tliat under tlic greatest stress of exertion he 
will be able to expire onl} 500 cc with each brcatli I his is 
the tidal air of a normal man at rest Ihc tidal air of this 
patient has been measured and found to be 300 c c If we ••ub- 
tract a dead space of 130 cc wc find that the cflcctn'c air of 
each respiration is onl} 180 c c 

The decompensated cardiac is limited m another way In 
normal indn iduals the expired air may be said to contam about 
3 5 to 4 per cent of carbon dioxid In tlic cardiac before us 
the carbon dioxid m the expiration is only 2 per cent 1 his, of 
course, might be attributed to the greater proportion of dead 
space air m each expiration, but upon further examination we 
find another reason If a sample of air be taken from the 
deeper parts of the lungs it is found to contain onl} 4 5 per 
cent carbon dioxid instead of the 5 5 per cent of the average 
normal person In other decompensated cardiacs* wc haxe 
found carbon dioxid in ciTcctive air as low as 2 5 per cent In 
normal individuals the partial pressure of carbon dioxid on the 
two sides of the capillai} walls is approximately the same In 
decompensated cardiac patients tlie pressure of carbon dioxid 
in the cfTcctivc air is x cr} lox\ w'hilc that in the blood is normal 
or somewhat mcrcased 

It IS apparent that the lungs of tins decompensated cardiac 
patient are xcry poor instruments for the climmation of carbon 
dioxid The cxdiange between pulmonar} capillaries and the 
air in the lungs is imperfect The cffectixe air constitutes a 
relatixely small portion of each expiration, and the lung volume 
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15 SO limited as to allow 011I3' the shghtest increase m depth of 
respiration Smcc each portion of the air contains less carbon 
dio'od the \oliune of breathmg must be increased This can 
be accomplished onl\' bj* a more rapid rate The patient before 
\ou has a mmute Aoliune of 10,800 cc to dehi'er which he 
must breathe thirt\-six times 

In addition to his imperfect lung function the decompensated 
cardiac labors under another disadiantage His carbon dioxid 
production is mcreased Workmg m this dime Dr Feabodi 
and Dr DuBois^ found that the basal metabolism of the 
dispneic cardiac is high m some cases 50 per cent aboie the 
normal leiel Smee this is the condibon at rest, one sees how 
impossible it is for the cardiac to care for an\* increase m carbon 
dioxid production how mtolerable his respirator}’ distress must 
become with e\en slight exercise 

In cardiac d\spnea we ha\e an example of the first mech- 
amsm b} which the respirator} center ma} be stimulated The 
difhcult} in the ehmmation of carbon diovid causes a constant 
tcndenc} toward the accumulation of carbomc aad in the blood 
This IS not accompamed b} a correspondmg mcrease m the 
atkalme resene The tendenc} toward increase of the 
carbonic aad , , , . 

T ' i'. ’ i. U/i. i u ' alwa}s present and the pulmonar} 

mechanism is continuall} stimulated to an increased ventilation 
whidi It is ill fitted to accomplish 

The diabetic is a }oung man onl\ twent} }ears of age He 
was m excellent health until about sl\ months ago when he 
noticed that he wa^ unusuallx thirsty, that he had a xoraaous 
appetite, and that he was passmg large amounts of urmc At 
the same tunc he noted that he was losu^ weight and that his 
strength which had been considerable, was failmg He con- 
•sultcd a ph}siaan, who discoxcrcd sugar m his urine and put 
him on a diet low m carboh}diate With this diet there was 
some unproxement in his condition and the bo}, tlunting that 
he was fast recox enng treated himself to a more hberal diet 
It was then tint the catastrophe occurred He became xer} 
ill WTien he was brought to the hospital he was m a semi- 
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stupor, his toQgue was glazed and red, there was a fruity odor 
upon his breath, and he was exhibiting in an exaggerated man- 
ner the breathing which you now observe You will note that 
he IS not orthopneic, that his respiration is rather rapid, but 
that Its duel characteristic is abnormal dqith He fsagms to be 
reachmg for air, a type of breathing which is often called “air- 
hunger ” 

In diabetes there is probably no fault m the pulmonary 
mediamsm Increase m carbon dioxid production can be easily 
compensated by an mcrease m ventilation Any stimulabon 
of the respiratory center will meet with ready response m the 
lungs We find that m diabetes the level of metabolism is 
normal or sh^tly mcreased At rest, the diabetic produces no 
more carbon diOMd than does a normal man, and yet in the 
patient before you there is obviously a tremendous mcrease in 
ventilation 

You hax'e already learned m physiology that diabetes is 
often assoaated with an imperfect oxidation of fat Beta- 
oxybutync aad, whuh is ordmanly a stage m the oxidation, 
may not be burned and so may accumulate m the body Smce 
beta'0\3hutync aad is a stronger aad than carbonic, some of 
the alkali that has been m the form of bicarbonate mutes uith 
the new aad to form oxybutyrate, with a resultant change in 

jjjg icid normal mdividuals we have seen 

bicarbonate 

that 

Carbonic acid , „ , ^ n j 

-iV *■ Normal naction of the blood 


When bicarbonate is broken down by the new aad, the 
ratio is disturbed, the alkalmc reserve is dimmishcd, carbon 
dioxid IS hberated, and more carbonic aad is formed The 
respiratory center is tremendously stimulated and respiration 
becomes more rapid and deeper Carbon dioxid is ehmmated 
with the greatest rapidity and the elimmation will contmue 
until the reaction of the blood returns to normal The body 
must mamtain its normal alkaluuty and ae often sec diabetics 
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Tnth a greatly dq>leted alkaline reserve, vnth a carbon dioxid 
pressure and a concentration of carbonic aad onl> half the 
normal, but \nth a normal reaction The lungs are stimulated 

to pump out carbon dio-ad until the j^tio returns to 

^ ^ bicarbonate 

Its necessary but the actual values of carbomc aad and of 
bicarbonate are at a lower level This is the cause of the great 
air-hunger seen in the state of diabetic aadosis 

The reduction in the carbon dioMd pressure of the blood is 
reflected m the percentage of carbon dioxid m the effective air 
of the lungs In diabebc aadosis the air m the deeper portions 
of the lungs may contain only 2 5 to 3 per cent carbon diovid 
As in the cardiac this means that each volume of air expired 
contains less carbon diosid To accompli^ a normal elimma- 
tion the 'ventilation must be ke^t at a hi^er level The car- 
bomc acid and hence the percentage of carbon diovid will 
remam Ion until the depleted store of alkah has been replenished 
Li diabehcs we may see an maeased ventilation long after the 
first acute s>'mptoms of air hunger have passed 

These cases represent two tv^ies of abnormal respiration In 
both the r^piratorv’ center is stimulated bv a disturbance of 

the jatjo The causes of disturbance, however, are 

bicarbonate 

entirelv different and the sv-mptoms ansmg from them are not 
alike It would be veiv satisfactorv* if we could divide all 
abnormal breathmg according to these two t}pcs and could 
siv that all conditions m which dvspnea is a svmptom are 
analogous to that of the decompensated cardiac, that all hv- 
petpneas are like the hv-perpnea of which diabetic aadosis fur- 
nishes an example This is not possible Abnormal respira- 
tion IS an expression of disturbed function m the body, but 
whether this disturbance is m the respiratorv center m the 
blood, or m the lungs themselves must be determined m each 
separate disease In heart conditions and m diabetes our 
knowledge has become quite extensive Thanks to the v'er^ 
excellent work of Dr R W Scott,* we now know some of the 
factors m the dj-spnea of emphvscma The picture is not that 
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of cardiac dyspnea We know somellung concerning tlie ab- 
normal respiration of tuberculosis and of pneumonia, compara- 
tively bttle of that m nephntis Much work upon the applica- 
tion of physiologic prmaples to the stud^ of these diseases 
must be done before our knowledge of dyspnea and hyperpnea 
IS complete, and yet it is onlj' through a full understandmg of 
tlie factors m\olved and of tlie functions disturbed that we may 
hope to treat these conditions rationally 
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CLINIC or DR ARTHUR L HOLLAND 
Ne^ Yore Hospital 


THE SIGNIFICANCE OF SOME GASTRO-INTESTINAL 

SYMPTOMS 

lx the nonnal gastro-intestinal canal the dlgestl^ c secretions 
arc put out quantitati\eh and quahtativel\ uithm limits that 
are most elastic compared to those of products of glands not 
connected u ith digestion The size of the mdmdual, his habits, 
the character of his food his emotions and man} other factors 
may exert modifxmg influences on this output In disease 
there uould seem to be no limit to the xariations m quantity 
quahty, and tune of secretion 

Gastric analysis has fallen into disrepute largelx because too 
much uas claimed for it m the beginmng, and laboratorx reports 
of gastnc analx ses, ex en to this da} are considered too hterall} , 
the mteipieters not bemg famihar xnth some of the underl}’ing 
pnnaples goxemmg the digestixe processes 

Of all the influences that can possibly modif} both the 
quantit} and qualit} of the gastnc juice, gastnc or mtestmal 
motilit} is perhaps the most potent and constant Gixen a 
moUht} that is normal throughout the canal except xxhere 
constitutional disease is present or other extragastnc modif}^!^ 
mflucnccs arc exerted a stomach xxill put forth a secretion 
xnthm normal limits for the mdmdual both as to quaht} and 
quantit} But xxith a motiht} that is embarrassed or acceler- 
ated the secretion of gastnc juice xiill change m character and 
quantit} Increased gastnc motiht} with rapid cmpt}’mg from 
xxhatexer cause xxill tend to decrease the quantit} the aadity, 
and the ciun*mc content of the juice A deflaent motiht} xxith 
dcla}cd cmpt}'mg has the rexerse effect m proportion to the 
degree of the dcla} When the motiht} is not senoush inter- 
fered with, or exen increased, but xxith a reflex p}lorospasm in 

XOL. 4—100 1583 



15S6 ARTHUR L HOLLAND 

operation at tunes when the stomach is empt)"^, a contmuous 
secretion results These conditions frequently obtain in the 
reflex pylorospasm from extragastnc irritation 

A hypersecretion with or without hjTperchlorhydna results 
from an imtable pylorus with spasm w'hich is operative durmg 
the stay of chyme withm the stomach This happens in ulcer 
at or near the pylorus 

In bemgn, partial stenosis of the pylorus there is not only 
some retention, but an mcreased secrebon and increased aad 
values as well In a mahgnant stenosis W'e may have some 
mcrease in secretion, and w'here all of the gastric cells have not 
been atrophied because of the constitutional disease and the ac- 
companjong gastritis, an mcrease m acid as w ell is a possibihty 

In mahgnant disease of the body of the stomach tliere is 
usually rapid emptjung This alone w'ould tend to dimmish the 
acid even w'ere it not for the inhibiting effect of tlie constitu- 
tional disease on the gastnc cells But m early carcmoma of 
the p)dorus with obstruction, when the constitutional disease 
has not caused entire destruction of the cells, a normal or even 
an increased acid is frequently found In ulcer of tlie body of 
the stomach, the motility not bemg affected to any great ex- 
tent, the acid values are usually normal, or, in a fair percentage 
of cases, may be low' In gastntis tlie aad xalues are usually 
determmed by the tjqie or tone of tlie organ Or, m otlier 
words, the raotiht} here has the same effect relativelj as m 
the normal stomach or m other diseases A cowhom-shaped 
stomach, that drams qmckly even though the mucosa be only 
moderatel)’’ atrophied, will produce a gastnc juice much low'er 
m acid and less m quantity than a hook-shaped organ w'lth slight- 
ly impaired motihty m w'hich the cells are badly damaged The 
few' cells that remam normal m the latter case are stimulated to 
mcreased actimty because of slow' emplymg 

Considermg these simple prmaples of gastnc secretion, it 
can be readily seen how' difficult a diagnosis becomes w'hen too 
much reliance is placed upon gastnc analysis On the other 
hand, armed with a knowledge of the moUlity as it can only be 
obtamed through the emploj'ment of the fractional test-meal 
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and the fluoroscope, the interpretation of these fin di n gs becomes 
not only a fascinatmg pursuit, but a long -way toward a saentific 
solution of the diagnostic problems mvolved 

Most of the distress that is expenenced by those suffermg 
from fimctional or organic diseases of the stomach or mtestmes 
IS brought about through irregularities m the motor mechanism 
of the canal, and the secretory disturbances are largely caused 
b> deficienaes or excesses of the motor function 

It has been proved, for example, that the pam m gastric or 
duodenal ulcer is not the result of high acid, but rather of m- 
creascd tension m the vails of the stomach or duodenum, vhich, 
m Its turn, is caused by an mcreased peristalsis workmg against 
either a spasm or an orgamc obstruction at or beyond the 
pylorus, that high aad is only a result of this motor disturb- 
ance This can be demonstrated by givmg a patient suffermg 
from duodenal ulcer a mixed banum and carbohydrate meal, 
and by means of fractional extractions of the stomach contents 
earned on simultaneously with fluoroscopic observations, the 
onset of the distress can be seen to comade not with the peak 
of the aad curve, but with the time vhen the pars-pylonca are 
m the most pronounced spasm, this occurs usuall}' as the last 
part of the meal is bemg propelled through the pylorus and for 
some time after the stomach is empty Additional food mtro- 
duced mto the stomach relaxes these parts and the mtragastnc 
tension subsides, rchevmg the pam Alkahes overcome spasm 
in the same mechamcal manner as docs food, although it is not 
unlikely that an altered reaction also rehev es spasm 

It is qmte v ell cstabhshed that the pam of ulcer is not caused 
b\ the raw surface of the lesion commg m contact with the 
highlv aad contents There are probablj as many people vho 
rcgularlj take soda for the relief of gastric distress whose gastnc 
juice IS low m acid as there are those whose acid is high It is 
tlic rehef of pensUiltic unrest spasm, or other motor disturb- 
ance winch the food and soda gi\c, even where there is total 
lack of acid 

Pam farUier along in the tract u hkewi-e caused b\ m- 
equihtics m the tension of Uie walls of the canal due to spasm 
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or obstruction of one kind or another The pam here is sharp 
and colicky because there is a limit to the compensatorj' stretcli- 
ing of the intestinal nail, while the walls of the stomach are so 
built that increased tension can be taken care of Coheky 
pains are, therefore, never mtragastne m origin except rarely, 
w'here severe spasm temporarily isolates an antrum from the 
rest of the stomach and the tension is here suddenl) increased 
But even under these conditions the cramp is not as sliaip as 
that of mtestinal ongm, it is better described as an intermittent 
grinding pain 

The pyrosis common to many gastric disturbances is un- 
doubtedly caused by h3'peresthesia of the gastric mucosa Here 
hjperchlorhydna, or gastric contents high in organic acids, maj 
be operative, but persistent soreness or aclie is usually caused 
by an inflammatorj' process extending through to and involv- 
ing the serous layer of the stomach or pylorus It frequently 
happens that epigastnc pam is caused bj' lesions remote to this 
region It is possible that such pain may be reflected, but it 
more often occurs as the result of a pjdorospasm reflevly excited 

Take, for example, the ileopyloric reflex The workmg of 
this reflex can be easily demonstrated by means of tlic fluoro- 
scope It IS a delicately adjusted reflex whicli acts as a sema- 
phore between the ileocecal valve and the pylorus When the 
contents of the ileum reach the ileocecal I'alve the pylorus is 
automatically closed, and it remains closed until the pressure 
m the ileum is relieved bj' the passage of the contents into the 
cecum In those cases in which the ileocecal valve is damaged 
or affected by inflammatory or other changes m the adjacent tis- 
sue, such as appendicitis, adhesions, or malposition of the parts, 
this reflex would seem ta run amuck and a more or less per- 
sistent pjlorospasm results Under these conditions it is not 
difficult to understand the reason for epigastric pam and the 
resultmg hj^persecretion or continuous secretion in chronic 
appendicitis and other lower right quadrant disease 

It cannot be so easilj' demonstrated, but that there is a 
reverse reflex from the pylorus to the ileocecal region is a prob- 
ability The epigastnc pam and occasionallj the increase of 
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distress in the lower right quadrant immediately on the takmg 
of food would m such cases suggest this possibihty 

The beha\uor of the stomach shadows, observed fluoro- 
scopically, in gall-bladder disease is m many cases charactensfac 
and would suggest that there is some refle\ connection between 
the gastric motor mechanism and the gall-bladder It is, of 
course, possible that this effect may be caused directly by an 
e\tention of the inflammation to the pars-pylonca But the 
peristaltic acti\nt\ in these cases is not confined to this part of 
the stomach alone Here w’e see the entire stomach overactive, 
the peristaltic wa^es deep, and of the type seen m obstruction 
It can be demonstrated, however, that there is no real obstruc- 
tion that the opaque meal passes with undue rapidity into the 
small mtestme This coincides with the acid values, for m most 
of these gall-bladder cases the acid tends to be subnormal, and 
continuous secretion is for this reason m these cases rare Oc- 
casionalK we do see spasm of the antrum or of the pylorus in 
gall-bladder disease Here, as m chronic appendicitis, we can 
trace the reason for tlie gastric distress and the secretory irrcgu- 
lanties Xot infrequently m spastic constipation the stomach 
belia\ cs in a similar manner 

Am mflammatorj process m the abdomen maj affect tlic 
gastric motilit} onewaj or another — kidne\ stone, for instance, 
chronic pcl\^c inflammation malposition of the uterus, or its 
appendage^ the earh stages of pregnancj Those e\tra-ab- 
dommal diseases that most frcquenth reflcxlj affect the gastric 
function are fibroid phthisis and bcginmng cardiac decompensa- 
tion The functional cardiac diseases the arhythmias, for 
instance do not affect the gastnc funcUon directh The indi- 
gestion here probabh results from the faultj ner\ c control which 
also causes or accompanies the cardiac disturbance A de- 
compcmatcd heart causes congestion in the In er and congestion 
of the \ excels in the gastnc walls and so acts mdirectlj on both 
secretion and motihtj 

Rcicr-c peristalsis docs not often take place in those por- 
tions of the gastro-mtcslmal tube that are of rclatiiclj large 
caliber— the stomach and colon — the e\ccptions arc m the act 
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of vomiting m pyloric obstruction and where there is orgamc 
obstruction m the large bowel In the esophagus it is fairly 
common even where there is no defimte lesion, a shght cardio- 
spasm IS sufficient to exate the act — Whence the regurgitations m 
the neuroses The duodenum is also prone to behave m this 
manner on shght provocation In fact, the small mtestme is 
more senstitive to motor impulses than other parts of the tract, 
and when its motihty is embarrassed even though shghtly, a 
reverse peristalsis seems to be its method for rehevmg the 
rcsultmg mcreased tension and pressure Obstruction low down 
m the small mtestme and m the colon may result m the vomitmg 
of mtestmal contents, as the fecal vomitmg of mtestmal obstruc- 
tion proves The passmg back of this material mto the stomach 
IS possible only through a reverse peristalsis, it cannot be proved 
that some reverse penstalsis is not a part of the normal mtesti- 
nal digestive processes, makmg for a thorough emulsification of 
the chyle and givmg it more opportunity for absorption The 
occurrence of bile m the vomitus at the end of protracted 
vomitmg attacks does not necessanly signify a reverse peristal- 
sis m the duodenum The pressure exerted by the abdommal 
muscles actmg agamst a fixed diaphragm 15 sufficient to squeeze 
bile mto the stomach, but where bile is found m gastnc contents 
that have been aspirated or have been vomited early m an 
attack a reverse peristalsis is likely operative Adhesions about 
the first portion of the small mtestme and kmks here are of 
frequent occurrence, and cause symptoms through reverse peris- 
talsis that are at tunes puzzlmg 

There is one mterestmg s)mdrome of frequent occurrence 
that has until recently been mismterpreted The layman calls 
it “an old-fashmoned bihous attack,” and manj'^ doctors fall 
back on “auto-mto\ication” as a diagnosis They both treat 
it successfuUy by means of cathartics — ^usually calomel They 
are content m the thought that a “torpid hver has once agam 
been pounded back mto activity ” They pomt to the enormous 
quantity of bile vomited as proof of the diagnosis and the almost 
instant rehef of the lassitude, headache, furred tongue, etc , 
when the bowels ha\e been cleaned out, as eiadence that “accu- 
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mulated poisons had done it all” As a matter of fact, the 
problem here is usually a mechamcal one, but ratlier mvolved 
and comphcated The first step is an o^ erloaded colon due to 
lack of everase, overeatmg or other hj'giemc errors Then 
because of imtation at the ileocecal valve — ^probabh through 
back pressure — a reflev pj lorospasm is set m operation through 
the ileopjlonc reflex, and it is not long before sour eructations 
and the sp illing over of the clear, sour fluid of h}’persecretion 
marks the second step And then, reflevly, from the irritation 
m the loner bon el — ^perhaps the weight of the colomc load is 
responsible — reflex penstaltic unrest of the stomach is made 
manifest m nausea This culmmates m a more pronounced 
penstaltic actnatj' and retching and vomitmg are estabhshed 
The immediate temporarj' rehef expenenced after i oniitmg is no 
doubt due to the sudden lowermg of the tone in the abdomen 
tlirough the vomitmg releasmg m this manner, temporanly at 
least the pull or imtation at the source This c> cle is repeated 
until b> enemas or cathartics the offendmg material is remoi ed 
from the colon It may be that m these cases through back- 
trackmg of colomc contents mto the ileum because of a dis- 
torted, meiucicnt ileocecal xahe, that some absorption takes 
place, thus explainmg the icteroid conjuncti\ m and fetid breath 
The quick relief of the headache and the sense of buo) ancj' and 
w cll'bemg that follow the colonic cleansmg suggest verj stronglj 
the remoi al of mechanical imtation — a die&tnut burr has been 
remo\ed from beneath the saddle of a buckmg horse A colon 
that becomes imdulj hea^’^ or which for some reason or otlier, 
suddenly loses its tone and sinks low, can through a pulhng 
dow n of the mcscntcr\ cause an acute angulation of the duod- 
enum at the junchon of the dcscendmg and trans\ erse portions 
The sj-mptoms that result are stnkmgly similar to those of the 
“penodic bilious atUack ” The distention of tlie first and second 
portions of the duodenum and a tendenej to re\ erse peristalsis 
m tlicsc portions can be demonstrated fluoroscopicalh m such 
casc< The penodicitj is dependent upon tlie colon graduallj 
iccumuliting wcightj contents or for some reason •^ucli as 
prolonged fatigue or psjcliic reaction losmg its tone and thus 
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changing its position The complete and usually permanent 
relief from such attacks which follow the proper support of tlie 
abdomen, combmed with correct hygiene m whidi physical 
trauung of the patient has a large part, is rather strong evidence 
that this explanation is not far wrong One must, of course, not 
forget migraine There is no question but that there are many 
cases of genmne migraine with a sunilar sjrmptom complex, but 
the percentage of these dwindles very matenally when the fluo- 
roscope and other modern methods are employed m differenti- 
ating 

The practice of belclimg is mdulged m by many people who 
suffer from functional or organic gastric disease It is impor- 
tant only as an mdication of the temperamental status of the 
mdividual That it is a frequent symptom m gall-bladder dis- 
ease does not lend to tlus symptom any undue significance A 
neurotic woman may become an addict soon after the first 
appearance of some triflmg gastric disturbance, while a less 
nervous patient will only discover its potentiality after years of 
naggmg abdommal distress Peristaltic unrest of the stomach 
IS the immediate cause of the estabhshmg of the habit The 
upper part of the stomach normally contams a collection of air 
that has been swallowed with the food When peristaltic ac- 
tivity IS unduly stimulated, either through emotional causes or 
reflexes from adjacent or distant organs m trouble, m an effort 
to relieve the resultmg mcrease m tension, some of this normally 
impnsoned air is forced mto the esophagus and gently nfts up 
This slight low'enng of tension is at once appreaated by the m- 
dividual and he soon^leams the modus operandi of the finished 
act He IS not conscious of the fact that at some period in the 
belchmg cycle he sucks m air, either directly from the larjTix or 
through the nasopharynx This sucked-m air does not always 
reach the stomach, but m some cases distends the esophagus 
enormously, to be expelled at once to the satisfaction of the pa- 
tient and consternation of those about him It has been recently 
stated that reverse peristalsis m the stomach is the cause of this 
symptom I have made many thousand fluoroscopic observa- 
tions, and only three or four times m my experience have I 
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•Witnessed the phenomena of reverse peristalsis m the stomach, 
and m these cases an aborted act of vomitmg was probabty 
responsible for the appearance 

In a dnerticulum of the esophagus, cardiospasm, or an 
orgamc esophageal stncture the regurgitation of tasteless, un- 
changed food particles is of diagnostic import Othennse it is 
onlj a manifestation of a reverse peristalsis m the esophagus 
and significant only as a sjmptom of a neurosis — an acquired 
tnck of an accomplished belcher 

The sensation of nausea maj be immediately caused by 
either an mcreased or erratic peristalsis or an absence of motor 
acti\ itj Usually it occurs m the latter state It is most often 
present when the tone or tension m the stomach is suddenlj* 
loi\ered or altered Psychic reaction, hunger, pam, or reflexes 
of mtra- or extragastnc origm may exate the condition Altera- 
tions m the output of the secretorj* apparatus are secondarj* to 
nausea, seldom the cause of it 

In the act of xomitmg we haxe the commonest example of a 
rc\ ersc peristalsis The act is usually a combmation of a x ol- 
untatj' and mxoluntaiy' reflex actixity It may, however, be 
and frcqucntlj is entirelj inx oluntarj’ That it may occur as a 
sxTnptora m nearlj e\er> possible disease, or like tears, giie 
expression to anj of the emotions, does not rob this sxTnptom of 
its diagnostic importance But it is of xalue only when care- 
fullj studied m its relation to other symptoms and to the body 
functions 

It will not be possible at this tunc to discuss the vomitmg of 
reflex origin But we will bneflj' consider the act of vomitmg 
as a SNTnptom in organic disease of the stomach The vomitmg 
or, more properlj, regurgitation that is a feature m orgamc 
obstruction of the esophagus or a dixerticulum is of unchanged 
food, considerable mucus max be admixed, and in mahgnant 
obstruction “prune juice ’ or frank blood may be added This 
xomiting or regurgitation occurs frcqucntlx at mght or xvhen 
tlic patient assumes tlie prone position When xomiUng occurs 
frcqucntlx and the xomitus is small m amount, it is as a rule, 
not caused bx obstruction of anx kmd, but rather bx non- 
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obstructing, inflammator}* changes in the gastric mucosa Ex- 
cept for blood and occasionally the characteristic odor, the 
vomitus m gastnc carcmoma -when such a growth is not an 
obstructing agent, and that of gastntis cannot be differentiated 
— fact, the vomitmg m carcmoma is largely due to the gas- 
tritis which IS secondaiy' to the malignant process Pam may 
precipitate the vomitmg m gastnc carcmoma, but this \ omitmg 
rarel}- reheves the pam unless the growth is an obstructmg one, 
m fact, vomitmg frequently mcreases the distress The vomit- 
mg m ulcer of the bod}' of the stomach usually occurs at the 
height of the pam It reheves this pam by rehe\Tng the mtra- 
gastnc tension There is nothmg characteristic about this 
vomitus except perhaps the relatively high acid and blood when 
bleedmg is a feature The vomitmg due to prepylonc, pylonc, 
or postpylonc ulcer may be either of the retention t}'pe or the 
irritation t}'pe WTien m ulcer it is due to obstruction we, of 
course, have all the characteristics of a retention vomitus — 
mucus and food that has been retamed longer than normal 
WTiere there is a partial obstruction wnth a moderate delay m 
the empt}Tng of the organ we may get the h}’persecretion t}’pe 
of vomitus This is made up largely of gastric jmce It means 
that the gastric secretor}' apparatus has been overstimulated, it 
IS w Drivin g not only durmg the digestion of meals, but when the 
stomach is empty as well This U^ie of vomitus, however, is 
more frequent where onl} p}lorospasm is present, as m the 
reflex p}lorospasm of a chrome appendiatis This latter form 
of voimtmg occurs usually when the mdmdual leans over, as 
m t}'mg a shoe, it is more of a spilhng over than an actual act 
of vonutmg The v'omitmg caused by obstruction frequentl} 
occurs at mght This is because the mtragastnc tension is 
mcreased at the end of gastnc digestion and is, therefore, high 
several hours after the heav'}' evenmg meal And grav'ity also 
ma} have somethmg to do with it, particularly m those stomachs 
that hav’e been decompensated, the prone position favormg the 
emptv'mg of the organ This is also true of those stomachs not 
orgamcally obstructed, but which are enormously dilated through 
lack of tone and low position. 
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ORTHOSTATIC ALBUMINURIA, WITH SPECIAL REFER- 
ENCE TO ITS TREATMENT BY A SPINAL BRACE 

CASE REPORT 

Alice R , bom October 4, 1909, was first seen by me October 
22, 1912 She was a first child, bom by forceps dehverj She 
w as breast fed for three months, and w as w ell up to the age of 
two jears when she had an attack of bronchopneumoma from 
which she made a good reco\er\ Smce that time she had been 
m good health and w as brought for general physical e^ammation 

Examination October 29, 1912 revealed a normal child, 
weight 38 pounds 10 ounces Noabnormahty whate\er Unne 
showed no albumin or sugar 

The child was not seen for a xear when she agam came for 
cxammation During the period which had elapsed smce her 
last xTsit she had been perfectly well At this time November, 
1914, her weight was 42 poimds Her physical exammation 
was negati\e Her unne showed a large amount of albumm, 
but no cells or casts 

Januaix 1915 Morning unne was normal, afternoon speci- 
men «how cd -h + albumin 

The child was not seen by me until March, 1918 At this 
tunc aged eight and one-half xears she weighed 54 pounds and 
w as 52 inches m height Her mommg speamen of unne show ed 
no albumin the afternoon specimen showed -h-i- Microscopic 
examination was ncgali\e Exammation of her spine now re- 
\ealcd a distinct lordosis of the lumbar region (Eig 179) Cor- 
rectixc exercises and c.ili«thcnic dnllmg was gixen bj a speaal 
instructor witli little change either m the spmal deformitx or 
in the unnatj' findings 
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It was therefore decided in December, 1918 to let the child 
Avear a spinal brace This brace has been AAorn continuously 
to date and has resulted in greatly lessening the quantity of 
albunun excreted 

This case is interestmg because it brmgs up for discussion 
the question of albummuria m children, and especially that t}'pe 
of albummuna known as orthostatic Until relatively recently 
such cases were supposed to belong to the curiosities of medicme, 
but as more attention was paid to unnalysis the condition was 
found to be by no means an uncommon one The reason that 
so many of these cases were overlooked was, first, because the 
urme Avas not exammed, and second, because if evamined and 
found free from albumm, it was never re-e\ammed Investiga- 
tion has shoAA'n that if the urme of children attendmg dispensaries 
be exammed frequently, a surpnsmgly large number of children 
aatII be found to be suffermg from albummuna, and, moreover, 
if mvestigation be carried still farther, it aaiII be found that the 
albumm is usually present only m the urme passed after the 
child has been up and about, the mommg specimen remaining 
free from albumm In collecting statistics of these mterestmg 
cases Langstein found that of the children over fiA^e years of 
age attendmg his clmic m Berhn 12 per cent were sufferers 
from orthostatic albummuna However, there are all degrees 
of albummuna, and one must not expect to find the urme boil- 
mg almost sohd m every case, as it did m the case above de- 
tailed Many of the urmes show merely a trace of albumm m 
the afternoon specimen, Aihereas the mornmg specimen is quite 
normal None of the specimens, hoAvever, shoAV the presence 
of casts 

A number of different factors probably enter mto the etiology 
of this condition, but the most important apparently is a pos- 
tural defect of the spmal column, causmg an exaggerated lumbar 
lordosis The connection between lordosis and albummuna was 
first pomted out by Jehle, Aiho m a brilhant study showed that 
many of the cases could undoubtedlj’^ be ex-plained on purely 
mechamcal grounds Apparently the child’s faulty attitude 
causes some sort of pressure on the renal xessels, with a result- 
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mg congestion of the kidney and a consequent passage of albu- 
mm mto the unne 

The lordotic factor, moreover, harmonizes well with the 
previous conception of a particular “orthostatic type of child” 
(Ench Frank and Martius) , for it has long ago been pomted out 
that orthostatic albummuna was particularly common m thin, 
rapidly grown children The reason for the occurrence of the 
albummuna m these children is, therefore, probably not due to 
the “type” of child, but due to the fact that such narrow-chested 
frail children are preaselj' the ones prone to spmal curvatures 
The albummuna is not an e-rpression of the fraihty of the child, 
but of its abnormal spmal curv'ature 

However, we cannot emphasize too strongly the fact that 
the habitus of the child is of great assistance m makmg the 
diagnosis of orthostatic albummuna, for the lordosis may be so 
shght as to be overlooked unless especially sought for 

It may be well bnefly to remew the characteristics of the 
tipe of child that so frequently suffers from orthostatic albu- 
mmuna The child is usually between ten and fourteen years 
of age. It has grown rapidly, appears frail and “lanky ” It is 
usually pale, due to some vasomotor disturbance, though its 
lips are very red and the hemoglobm percentage normal The 
hands are very often very much cj'anosed, especially m cold 
weather, and sw eat easily The combmation of the bnght red 
lips, the pale skm, and tlie blue hands is quite stnkmg The 
thorax is narrow and long, with a narrow mtercostal angle, 
while the scapulx protrude prommently like wmgs The ab- 
domen IS often unduly prommcnt, so that when the child is 
'^cen in profile the tj^pical cnteroptotic habitus is revealed The 
lordosis of the lumbar spme ma> or may not be prominent 
These children are, moreo\er, highstrung and irritable, they 
crj readily and are easdy alarmed 

Figure 176 well illustrates the build of this particular type 
of child The photograph is that of a little girl eleven j ears of 
age who was referred to the Pediatnc Seriace of Mount Smai 
Hospital as a case of ncphntis Her chief complamLs were 
dizziness and failure to gam in weight The onlj abnormalities 
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on examination y>ere enlarged tonsils, the spinal deformitj', and 
the albuminuria The urme when excreted during the upright 
position always shoived the presence of albumm, whereas that 

excreted w'hile the diild was 
recumbent was constantl}' al- 
f*" bumm free No casts were 

found 

'Ty The subjective sjTnptoms 

complamed of in such cases are 
W^/ chiefly headache, cardiac palpi- 

r tation, precordial pam, d 3 'spnea 

‘ ^ on exertion, faintness, and hy- 

persusceptibihty to cold As all 
of these are clearly referable to 
^ disturbances m the cardiovas- 

'' cular system, it is natural tliat 

I / the heart and arteries should 

I have commanded espeaal m- 

a ' jvvjr m vestigation, and, m truth, much 

mterestmg investigation has been 

reported on this subject The 

dyspnea and palpitation together 

\ / with the albuminuria at once 

1 gave nse to the supposition that 

these w'ere cases of weak heart, 

hj'pothesis w'hich was, more- 

" over, apparently corroborated 

, by the findmgs obtamed by 

Fig 176 — Child suffering from , , 

orthostatic albuminuria Note en- percussmg the area Of cardiac 

teroptotic habitus, prominent al^ dulness Owmg to the narrow 

domen, winged scapulx, and ° 

lumbar lordosis (From Pcdiatnc chest and to the overaction of 

Service of Mount Sinai Hospital, .i ^ „ 

courtes} of Dr Henry Hciman ) heart in\ estigators w erc 

led to the erroneous conclusion 
that the heart w’as hjTicrtrophied or dilated We therefore find 
the terms “Wachstumshj’pertrophie” (growth hj^iertroph}'), “di- 
latation de la croissance” (dilatation due to growth) “dilatative 
weakness,” and similar dcscnptixe epithets applied to the heart 
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in these cases Howe\er, careful studies made ■with the fluoro- 
scope ha\ e defimtely showTi that the heart m such cases is not 
onl\ not enlarged, but, on the contrarj' is often particularly 
small or narrow * Apparently the findmg of the drop heart or 
narrow heart m a considerable percentage of these children adds 
further proof to the fact that we are deahng with a somewhat 
subnormal mdundual, smce the drop-shaped heart may be looked 
upon as one of the stigmata charactenzmg the asthemc habitus 
Not only the heart but the blood-pressure has been the sub- 
ject of much study m these cases In a large group of children 
m\ estigated m regard to blood-pressure w e were imable to draw 
any dehmte conclusions, there bemg no characteristic change in 
the recumbent or the upnght posture - Recently others (Mason 
and Enckson) ha^ e shown that in cases of orthostatic albumm- 
una the albumm vanes wnth the dimmution of the pulse pres- 
sure Their cases revealed a ^ erj- marked drop m the size of 
the pulse pressure due to a rise m diastohc pressure, as soon 
as the upnght posture was mamtamed We ha\e been imable 
to corroborate this findmg in one case in which we have tned 
to do so One fact has been definitely shown, however, and 
that IS that these cases, unlike nephntics, do not suffer from 
high blood-pressure 

The renal function in cases of orthostatic albummuna, as 
measured by the phenolsulphonephthalem test, is normal when 
the children are at rest m bed (Hempelmann) How ever, when 
such children are placed in exaggerated lordosis, causmg marked 
albummuna, the phthalem excretion drops considerably 

From the aboxe bnef exposition we may say that mam of 
the children showmg orthostatic albummuna may be grouped m 
the class of asthemc mdmduals and that their urmary anomaly 
IS related to this only mdirectly through its dependence on the 
accompanying spinal curx ature 

The diagnosis of orthostatic albummuna is made when we 

‘“Heart S«e and Heart Function in Children Shoeing Orthostatic 
Mbuminuna \n Orthodiagraphic Stud>,” M H Bass and H Wcsslcr, 
Archi\-cs of Int Med , \pnl, 1013 

• Ba^s and y\cs«ler, Xrchiics of Int Med , Januan, 191-1 
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find albumin in tlie urme secreted while tlie child is in the up- 
right posture, and none present while the child is recumbent 
Moreover, casts must be constantly absent The importance of 
this last condition hes m tlie fact tliat there is a variety of true 
nephritis m which albumin accompanied by casts appears only 
after the assumption of tlie upright position 

Havmg decided tliat a cliild is a subject of ortliostatic albu- 
mmuna, the quesbon at once arises as to tlie prognosis The 
well-mformed layman is, of course, aware of tlie fact that tlie 
presence of albumm m the urme is of serious import and will 
immediately desire information as to tlie significance of its 
presence, and as to tlie relation tlie albummuria may bear to 
permanent kidney mjury I believe tliat m answer to these 
queries it is correct to reassure tlie parents, since tlie prognosis 
is m general good, most of the cases undergomg spontaneous 
cure at puberty or durmg early adolescence Moreover, it is 
well to know that though autopsied cases revealed complete 
absence of gross or microscopic lesions, nevertheless the con- 
tmued passage of large quantities of albumin may conceivably 
m Itself finally give rise to irritative changes m the kidney 
structure 

This bnngs us to the treatment of tins condition, and it is 
here that great strides have been made by the discovery of the 
close relationship between albummuria and postural defect of 
the spme First and foremost we must cmphasi/c the fact that 
it IS useless, nay it is wrong, to deprive these children of o\cr- 
ase Here, agam, the character of the complaints, all of them 
referable to the cardiovascular system, have misled physicians 
mto treating these cases as cases of cardiac weakness While 
we agree that, ow'mg to tlieir generally frail constitution, these 
children ought not to ovcrexercise to tlie pomt of exhaustion, 
w'e beheve that light exercise, such as calistlienics, mild bicycle 
nding, and general outdoor playing, should be encouraged We 
consider tins important for the reason that smcc much of the 
albumm is dependent on tlie spmal curvature, and since this m 
turn may be modified by strengthemng of the muscles, exercise 
which tends to develop w’eakened muscles must indirectly bene- 



ORTHOSTATIC ALBUIDKIHUA 


i6oi 


fit the albummuna The follovrmg is of interest in this con- 
nection 

Anna L , aged fourteen jeare, first seen January, 1914 

Famly Hislory — ^Patient is the youngest of four children 
An older sister died of acute nephntis at the age of tuentj 
3 ears, six months ago 

Past History — [Measles at six j'ears Not subject to sore 
throat 

Present Illness — For the past > ear the child has complained 
of backache, headache, and severe palpitation on exertion Six 
months ago the unne was e\ammed on account of the death of 
the sister, and a large amount of albumm was found The 
diagnosis of nephntis was made and the child was put on a verj’ 
ngid non-protem diet She was removed from school, was sent 
to the country', and was forced to spend most of her time restmg 
She had been constantlj’’ under this regime until she came for 
examination 

Physical Findings — 'Well-built girl with shght lordosis 
Weight 104 pounds Hands cold and clammy and cxanotic 
The basic second heart sounds exaggerated No signs of cardiac 
enlargement Sj'stolic blood-pressure 125 Phjsical examina- 
tion otliennse negatix e 

Urtnc — Clear, amber, specific graxatj 1015, acid albumin 
+-1- [Microscopic examination showed a few epithelial cells 
.\ftcr Ijmg prone for twent> minutes, the test for albumin re- 
xcalcd onlj a famt trace (This dimmution in the albumm on 
assummg tlie recumbent position was subsequenth repeatedh’ 
shown to be present ) 

It IS e\*ident that we are deahng here with a tx^pical case of 
orthostatic albummuna which had been mcorrectlj diagnosed, 
and which was bemg subjected to a treatment not m the least 
calculated to improve it The subsequent progress of this case 
will be referred to later on 

Before we attempt to treat a child suffering from ortliostatic 
albummuna we should inform the parents that the condition is 
cssentialh a cliromc one and tliat though the albumm can be 
diminished bx proper treatment, tlie case is bx no means “cured’ , 

XOL. 4 — lOl 
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Since as soon as treatment is suspended the albumin has a ten- 
denc}’^ to return After a period (years in most cases) the albu- 
imnuria ■nail m most cases subside Our treatment is of use be- 
cause it stops the evcretion of albumin and thus perhaps pre- 
vents needless damage to the tissues of the kidnej' 

The child should be put under good hygiemc conditions and 
any foci of infection such as diseased teeth should be removed 
The diet should be a general one, no restriction on protem bemg 
necessary Definite e\erases tending toward the strcngthenmg 



Fig 177 — Spin'll brace used to reduce the lumbar lordosis 


of the lumbar muscles should be prescribed The child is told 
to he on its back and is made to draw up its knees so as to ap- 
pro-ornate them toward the a.\illre, thus produemg a marked 
temporal-}' k}'phosis in the lumbar spme This movement is to 
be repeated ten to t-went}' times every mommg and evenmg 
Ordmar}' calisthenic exercises should be ordered and plenty of 
outdoor playing In other words, the child should not be 
treated as sick 

For the correction of the spinal curvature a brace should be 
Mom The accompanying illustration (Fig 177) shows the t}!)? 
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^^blch I have found \en- satisfactorj- The brace consists of 
U\o rigid upnght bars ^\hIch e\tend from the shoulder to the 
A\aist, parallel to the spmal column, and are supported onji 
girdle The postenor half of this gurdle is rigid the anterior 
portion consists of straps and a flat canvas abdommal support 



1 ig 17S I'lg 179 Tig ISO 


Figs 17S-1S0 — Fig 17S shows brace IxMng worn Fig 179, Profile mow 
«how mg lumbar lordosis Fig ISO shows reduction of lordosis while wearing 
brace 

Figure 17S shows tlic brace bemg worn The brace should be 
apphed on an'img m the mommg, and kept on until Uie cluld is 
rcad\ to go to bed Immedialch upon remoimg it at mght 
and before apphnng it in the mommg, the above described 
exercise should be performed 

The value of llie brace is well shown in Figs 179 and 180, 



i6o4 


injERAY H BASS 


the fonner a profile \aew of Case I without the brace, the latter 
the same wath brace m place The correction of the lordotic 
curve IS qmte e^dent 

The progress of a case under treatment is well illustrated 
by the course of Case II, whose history was given above 

Januaty 6, 1914 a m unne negative for albumin p m 
urme + + 

February 16, 1914 Patient has been e\erasmg and taking 
iron and strychin A M urme negative, p m urme + + 

April 8, 1914 A M urme negative, p ir urme + + , com- 
plams of severe backache 

May 2, 1914 Has finally consented to wear a brace A Ji 
urme negative 'While wearing brace urme shows a trace of 
albumm Standmg, with brace removed, results m appearance 
of albumm 

June 1, 1914 No more backache With brace urme show's 
a heavy trace of albumin 

June 27, 1914 Only a famt trace of albumin present 

July 2, 1914 Without brace urme shows a very heavy trace 
of albumm After wearmg brace (two hours) urme shows a 
very famt trace 

December 5, 1914 Feels w'ell a m urme negative for 
albumm Noon urme negative (with brace) Witliout brace 
urme shows a very famt trace 

January 16, 1915 Left oil brace for four days Urine show's 
+ albumm This convmced the patient of the necessity of con- 
tmumg treatment, and she wore the brace one and a half years 
more, when she was able to discard it for good 

February 23, 1918 Patient perfectly well Now eighteen 
3 'ears of age Weight 142 pounds Urme negative even after 
prolonged standmg 

From this case history w'e may note that the albummuna 
was at once affected by the treatment, but that it reqmred tw'o 
and one-half years of constant wearmg of the brace before the 
albummuna entirely disappeared It is mterestmg, moreover, 
to note the comadent disappearance of the subjective symp- 
toms of malaise and backache wnth correction of the spmal 



ORTHOSTATIC AXBTJMINTJRIA 1605 

deformity This is all the more remarkable because the lordo- 
sis -vias verj' shght and would probably have entirely escaped 
obser\'ation had it not been for the albummuna which led to 
special attention being paid to the spme 

The improvement m the duld’s general condition apart from 
the impro\ement m the unne comcides well wnth evpenence of 
Talbot and Brown * These authors published a series of cases 
where, by correctmg postural defects, sjanptoms apparently 
qmte unrelated to the child’s posture w ere reheved Thus con- 
stipation, mdigestion, and attacks of so-called cjxhc vomitmg 
were cured bj' the apphcation of a spmal brace Although 
these mvestigators barely mention albummuna, from our owm 
expenencc we can add, as shown above, that this too is greatly 
benefited by correctmg the postural defect 

Case I, whose history is given above, well shows how^ very 
promptly the albummuna will dimmish as soon as the spmal 
deformity is corrected (Fig 179) Immediately after wearmg 
the brace this child’s unne instead of boilmg almost sohd, re- 
^ ealed but a trace of albumm For the past twenty-tw 0 months, 
durmg which the brace has been worn, the unne has never showm 
more than a hca^y trace of albumm, though repeatedly ex- 
amined Durmg this time the child has been given a full nor- 
mal diet and has been permitted to cverase, mdudmg danang 
and calisthenics, all of which she is able to enjoy wathout bein g 
mcom enicnccd bj wearmg the brace 

It has been my practice to contmue the use of the brace 
until leaving it off for a day or two no longer results m the 
reappearance of the albumm If the albummuna immediately 
recurs, tlic use of tlie brace must be contmued As we men- 
tioned above tlie correction of the postural defect serves a 
twofold purpose — first, it stops the albummuna, which m itself 
may have a “spanng” effect upon the kidney, and second, it 
ccrtainlj miprovcs the child’s general condition and helps to 
relieve the lassitude and general weakness so often complamed 
of bj the tvpe of child revealing orthostatic albummuna 
> Amcr Jour D11 Child , September, 1920 
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SOME ATYPICAL CASES OF LEUKEMIA 

In order to understand the classification of the leukemias 
and render a diagnosis m obscure cases a fen examples of which 
will be given todaj*, one must be thoroughly acquamted with 
the \arious tj-pes of mature and premature white blood-cells 
The ideas m regard to these cells have undergone repeated 
changes, so that the names of the cdls ha\ e changed from time 
to time On account of the relatively large number of cases of 
leukemia admitted to the Mount Smai Hospital I ha\ e had an 
excellent opportumty of mxestigatmg the xnrious cell tx^pes 
occumng m this disease, and of studying the climcal and path- 
ologic data For the pnxilege of examining these cases I am 
mdebted to the Phx'siaans of the Hospital 

The followmg facts presented are the result of this study 
The results obtained mth the oxidase reaction m the various 
leukemias hax e been the subject of a prexious communication 
The classification of the leukemias depends upon the tj^pe 
of the predommant cell present m the blood and upon the 
course of the disease — acute or chrome The acute forms of 
leukemia are associated mth a predommance of the premature 
white blood-cells and the chrome forms are associated mth an 
increase of the more mature cells, nhile transitional forms are 
usually present m both In his studies on the oxidase reaction 
on leukemic and normal blood the author called attention to a 
classification of the xxhite blood-cells mto the following mam 
groups — mxeloid, Ij-mphoid, and monocxtic — and to a classi- 
fication of the leukemias mto three groups correspondmg to the 

* Based on dcnion'lnitions giwn dunng ward round* of Dr N E Brill 
and Dr C Libman 
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predominant cell 13^16 Table I offers a comprehensn e idea of 
the various mature and premature cells found m these groups 
Leukemias are also classified as leukemic and aleukemic The 
latter term is used by the author to mdicate a sfightlj-^ mcreased, 
normal or subnormal white cell count assoaated with an abso- 
lute and often a relative mcrease of a certain group of mature or 
premature w'hite blood-cells — ^aleukemic myelosis for an m- 
crease of premature m3'eloid cells and aleukemic 13'mphadenosis 
for a relative and often absolute increase of l3Tnphoid cells 
(Barker) The term “leukopemc leukenua” (m3'elemia or 
lymphemia), suggested by Libman and Ottenberg, is used to 
much better advantage, as the term “aleukemic” seems to be 
ambiguous Transitions from the leukemic to the aleukemic 
group or vice versa may occur 


TABI E I 

CLASSinCATIOK OF LEUKEMIAS 


Group 


1 ^!>elold 


If L>niphoid 


III Monootic* 


T>*pc of pre- 
dominant cell 


1 M) closoncs 

2 M>eloblasts 

3 eloc> tes 


1 Small mpho- 
otes 

2 Small bmpUo> 
otcsandamitot 

1C l>nipbobh«td 
(Sternbergs leu 
ko^rcomato«is) 

3 Large I>mpho- 
Qtes 

4 Plasma cells 


1 M> clobl'istic 
type 

2 Li mphoid ts pc 

3 Endothelial t> pc 


Granules ^ 

Course 

Oxidase reaction 

A None 

Acute 

A Nepithc 

B Auer bodies 


B PositU e (con 

C Few azure 


fined to Auer 

granules 

Acute ! 

bodies) 

C Posithc ont> In 
cell* containing 
granules 

A None 


A Ncgati>e 

B Azure 


B Positi\c 

C Premature 
Neutropliilic 


C Fositue 

A Ncutrophnic 

Chronic 

A PositU c 

B Eosinophilic 


B PosIU\ e 

C Basophilic. 


C Nesatlic 

None or azure 

Chrome 



Acute 

Ncgatx\e 

None or azure 

Chrome 

Kecatu c 


Sub 

acute 

None or azure 

Acute 



(rare) 

Chrome 

Negati\c 

None 

\^crj 

rare 

Neg^tac 

None or azure 

Acute 

NegatUt except in 
m> eloblasts 

None or azure 

Acute 

Neg'itUe 

None or azure 

Chronic 

1 

Po‘iti\c (granules 
darker) 

1 


Before w e proceed with tlie presentation of the cases it seems 
to be ad^^sable to say a few words concerning the technic cm- 
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plojed in the identification of the cells and also to discuss 
bnefly some of the cells mentioned 

Tor the study of moiphologj- thm smears m ordmarj' leuke- 
mias and somewhat thicker ones for aleukemic cases are made on 
clean shdes Pappcnheims Jenner-Giemsa method is used 
One must experiment these dajs \nth the two stains in order 
to obtain the best results We are usmg at present an Amencan 
Jenner and a French Giemsa (R A L product) m the follow- 
ing manner Jenner — one imnute, dilute with distilled water — 
one mmute, wash m distilled water and stam with diluted 
Giemsa (1 drop to 2 c c distilled water) — tiselve nunutes 

The oxidase reaction, although of less importance than 
morphologj studied with a good poh chrome stam, can be done 
b}’ usmg alpha-napthol and dimeth 5 dparaphen 5 lendianim (mdo- 
phcnol blue sjuthesis due to presence of oxidases m the cj^to- 
plasm) or the benzidme-polj chrome method of Mcjunkm (pen- 
oxidase reaction) The mdophenol reaction is done as follows 
1 Flx smear preferablj with 1 per cent osmic acid — fifteen 
seconds 


2 Wash m runnmg w ater — ^fi\ e mmutes 


3 Alpha-napthol 

10 

Absolute alcohol 

30 0 

Distilled w ater. 

100 0 

Cone ammoma, 

03 


4 Follow with 1 per cent 
— two mmutes 

5 Counlerstam with aq 
seconds 

6 Blot 


two mmutes 

solution of paraphenj lendiamm 
pjTonm (1 per cent )— thirtj 


Such slides can be exammed with an oil-immcrsion lens 
The Leukocytes of Normal Blood (Table H) —In normal 
blood there are three senes of cells which were well desenbed by 
I hrlicli \\ ith the exception of the arure granules of the 
l\mphoc\tes first desenbed b> Michaelis and Wolfi and of the 
imtation cells of I urk there ha^ e been \ cr\ few new findings 
m normal blood since Fhrlich s publications 1 he dnision of 
the nomnl Icukocx tes into three groups b\ Pappehneim AschofT, 
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and others is of great improtance in the study of the leukemias, 
which, as already pointed out, can be divided into tliree mam 
types correspondmg to such a classification. 

TABLE II 


Classification of Normal Blood-cells 


Sonc« 

T) pc of cell 

Per cent. 

Absolute 

number 

I Myeloid 

A Polymorphonuclear neu- 




trophils 

65-70 

4000-6000 


B Polymorphonuclear eosino- 
phils 

2-4 

150-300 


C Polymorphonuclear baso- 




phils 

0-05 

0-50 

II Lymphoid 

A Small lymphoc\'tes 

20-301 



B Large lymphocytes 

5-10 1^ 

1500-2000 


C Plasma cells 

Rare I 


III Monocytic 

A Large mononuclears 

0 5-2Y 



B Transitionals 

2-6/ 



The Leukocytes of the Myeloid Leukemias — A study of the 
cells m chronic myelogenous leukemia, especially m cases which 
have over 500,000 white cells, reveals transitional stages from 
the myelogone to the myelocyte The characteristics of these 
cells are ell summarized m Table III 

TABLE III 

Premature Myeloid Cells 


Cell 

Nucleus 

Nucleoli 

C> toplasm 

Granules 

Oddasc reaction 

M>elogonc 

Round oval 
or slightly 
indented 
Reticulated 

Two to six or 
large cen 
tral 

Small rim 

None 

Auer bodies 
Few aeurc 
(o toplastic 
or dillusc) 

Ncgati\c 

Positi\e (confined to 
Auer bodies or gran 
ulcs) 

Myeloblast 

Round o^'aI 
or indented 
Reticulated 

None or fca 

Small or 
moderate 

None 

Azure 

Premature 
n c u t r 0 - 
phdic 

(C> toplastic 
or diffuse ) 

Positive or nesathe 

M^eloQ te 

Round o\al 
orirregular 

None 

Small or 
modente 

1 Ncutro 
philic 

2 Losino 
philic 

3 Baso 
philic 

Positiic 

Positit c 

Negative 
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As an example of the vanous cells foimd m chrome mj elogen- 
ous leukemia the foUovrmg blood count is mterestmg 


Hemoglobin 
Erythroci-tes 
LeukoCT'tes 
fTerential 
Cells counted 


67 per cent (Kuttner) 
3,144,000 
136,000 

500 


Pohmudear neutrophils 
Polimuclear eosinophils 
PoliTiuclear basophils 
Mjelocvtes, neutrophilic 
M\elocytcs, eosinophilic 
M>cloc\tes, basophilic 
M>eloblasts 
elogones 
Megakar\oc\-tcs 
Li mphodj-tes 
>Ionoc}‘tcs 
Xormoblasts 
Mcgaloblasts 


Per cent. Ab<oIate rumber 

67 2 92,393 

0 2 272 

0 S 1,088 

19 6 26,656 

04 544 

0 2 272 

8 2 11,152 

2 0 2,720 

. 0 2 272 

0 8 1,088 

0 4 544 

1 per 500 vihite blood-cells 
1 per 500 white blood-cells 


The mjelogone is a predommant cell found m some acute 
leukemias and m the tennmal stage of some chrome m> elogen- 
ous leukemias 'Klem considers it to be the stem cell of the 



J 


Fig 181 — ^Two m%cIogoncs, one showing an Auer bod\, and a few fine azure 
granules in the cytop’asm 

bone-marrow (mj cloid) «cne3 He dcn\ es the erj throc\ tes and 
other Icukocj’tes from this cell The relation of this ceil to the 
h-mphocjte is not clear but there is probabK an intermediaij' 
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Stage between the two tj^cs The cell vanes in si 7 e from 10 to 
20 micra It is cliaracterized accordmg to tlie Jenner-Giemsa 
stam by a fine, dehcate, reticulated nucleus, contammg two to 
SIX vacuolated areas (nucleoh) and by a small rim of cytoplasm 
Discrete azure granules may be present diffusely in the cell or 
confined to the cytoplasm Auer or rod-shaped bodies (Fig 
181) may be present m such cells The ongm and nature of 
these bodies are not knoun, but tlie e\adence seems to mdicate 
that they are abnormal granules, accordmg to stainmg quahties 
with polyclirome stains and oxidase reaction The rods are 
azure-like and give a positive reaction with alpha-napthol and 
paraphenylendiamm 

The myeloblasts are more mature cells The vacuoles of 
tlie myelogones are less distmct, and lytoplasm is often greater 
in amount Granules are frequently present Distmction be- 
tween tlie myeloblast and some forms of lymphoblasts is not 
always easy on morphologic grounds alone In sucli instances 
one has to depend upon the differential count and especially 
upon the oxidase reaction 

The Leukocytes of the Lymphoid Leukemias (Table IV) — 
With the new er methods of stammg tlie number of acute lymph- 
atic leukemias has become mucli smaller The myelogonic and 
the myeloblastic leukemias have been confused with tlie lymph- 
atic types, but tlie criteria mentioned above will be foimd 
extremely helpful in differentiating them The presence of an 
acute lymphocytosis, especially if associated with large lymph- 
ocytes without the presence of amitotic lymphoblasts or Stem- 

TABLE IV 


Lymphoid Cells 


Cell 

Nucleus 

i 

Nucleoli 

C>tophsm 

Granules 

Oxidase 

reaction 

Smill lymph 

1 

Round 

None 

Small nm 

1 

None 

Azure 

Ncentivc 

Latsc bmph 

Round or 8llgli(l> 
indented 

None or 1 to 3 

Moderate 

None 

Azure 

Ncgatlte 

Lymphoblast of leu 
koanreomatosis 
(small or large) 

Round nnd sharp]) 
indented 

None 

Small or 
fflodente 

None 

Negative 
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berg’s leukosarcoma cells is most often characteristic of a 
transitorj' mfectious (’) IjTnphocj tosis The acute l>Tnphatic 
leukemias of the small cell ^ anety are more common than those 
of the large cell tj^pe 

The leukosarcoma cells (Fig 1 S 4 ) of Sternberg are Ijrniph- 
ocjtes undergomg amitotic division, as shoiiTi by the presence 
of sharp mdentations of the nudei and by the presence of two 
nuclei m one cell The presence of a fair percentage of these 
cells in the smear mdicates mahgnancj' A large mediastmal 
mass and large Ijnnphoid tumors m vanous other regions are 
usuall} present Histologicallj', the organs show a marked m- 
\asion b\ Ij-mphoid cells Leukosarcomatosis is not only con- 
fined to the IjTnphoid group Acute myeloblastic leukemias 
may shov\ the same mahgnant tendency' and also the presence 
of a large number of m3 eloblasts e\hibitmg nuclear mdentations 
(amitotic m3 eloblasts) Such leukemias are frequentl3' asso- 
ciated with bone tumors, espeaall3' chloromata 

The Monocytic Leukemias — ^As mdicated m Table I, such 
leukemias ma3’' occur The3'' are characterized b3'- the presence 
of a large number of cells resemblmg the large mononuclears 
and transitionals of normal blood The ongm of these cells 
has long been a matter of contro^ ersy among hematologists and 
has not 3 et been settled I have had the opportumt3’' of stud3'- 
mg 3 cases of leukemia m which these cells were predommant 
Two of the cases were acute and one was chronic Of the acute 
cases, one was associated with an mcrease of m3 eloblasts and 
m3 eloc3 tes, and the other w ith an mcrease of small I3 mphoc3^cs 
The monoc3tic cells of the former showed fineh reticulated 
round irregular nuclei characteristic of the monoc3tcs, the 
cells m Uic latter case show ed irregular nuclei wath rather thick 
cliromatm masses stammg much lighter than the l3Tnphoc3 tes 
\7ure granules were present m both t3-pcs of cell The oxidase 
reaction was negatl^e in both t3-pes of monoc3te In the first 
case the monoc3tcs were probabl3' altered m3 eloblasts and m 
tlie latter case altered l3Tnphoc3 tes 

The tlurd case was an aleukemic monocj tosis m a man aged 
thirU-four admitted to Uie medical seiaacc of Dr Bnll, com- 
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plaining of progressive i\eakness and night-sweats for ten 
months The phj'sical e\anunation show'ed that the patient 
had a moderate anemia, a verj’^ large spleen, and a palpable 
hver The blood exammation showed a persistent leukopema 
(from 660 to 3000 w’hite blood-cells) 

One blood exammation m this case gave the following 
mterestmg results 


Hemoglobin 
Red blood-cells 
White blood-cells 
Blood-platelets 


42 per cent 
2,240,000 
3,000 
40,000 


Polynuclears, neutrophilic 

Lymphocytes 

Monocytes 


Per cent. Absolute number 
29 870 

27 810 

44 1320 


Four months after admission the patient died Histologic 
exammation of the organs obtamed at autopsy showed an 
apparently normal bone-marrow', marked congestion of the 
spleen, with dilated smuses and lymphoid hypoplasia The 
hver sections were remarkable The mterlobular regions and 
the capiUanes between the hver columns contamed large num- 
bers of large mononuclear cells It seemed as if the mono- 
nuclear cells were chiefly arranged peripherally m the liver 
smuses, suggestmg a derivation from the hnmg endothehum 
The monocytes are undoubtedly derived from myeloid, 
lymphoid, and endothehal cells The latter are possibly in- 
dicated by their pecuhar oxidase reaction, which is positive m 
the endothehal type, although somew'hat modified m character 
The granules m such cells are purphsh or black, but not blue 
The Oxidase Reaction of the Cells m Leukemic Blood — 
This reaction was mtroduced by Schultzc m 1909 as a diag- 
nostic method for the recogmtion of myeloid cells He foimd 
that the poljTnorphonuclears, the myeIoc>'tes, and their fore- 
runners show blue granules when stamed with a mLxture of 
alpha-napthol and dimethylparaphenjlendiamm, due to the 
presence m such cells of oxidizing ferments which sjTithesize 
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the two reagents into indophenol blue This reaction is not 
present in Ijinphoid cells when performed according to his 
method The reaction has not proved to be wholly satisfac- 
tory as a means of differentiation Accordmg to the methods 
proposed, it has been found that the reaction is not conclusive 
e\adence of the myeloid ongm of blood-cells, as it is absent m 
imgranulated premature myeloid cells Its action depends 
upon the presence of granules (neutrophihc, eosmophihc or azure 
granules, or Auer bodies) m mature and premature cells The 
premature mj eloid cells or altered mj eloid cells (monocji;es) m 
cases of leukemia show no oxidase reaction The cells m such 
leukemias, accordmg to the ad\ocates of the oxidase reaction, 
would naturally be considered lymphoid in character It seems 
that the morphology of the cdls obtamed by good polychro- 
matic staining is the more important method of mdicatmg the 
type of leukemia present in a given blood 

CASE I 

H Acute aleukemic myelosis (leukopemc m^elemia) 
Young girl Age se\enteen 3 ears Admitted to semce of Dr 
A. ileyer, January 22, 1917, complainmg of pam m chest and 
weakness 

The familj’ histoiy and past history were negati\ e 
Present lUness — Onset one month before admission with 
pam m chest and precordium, also m lower abdomen Fe\er, 
djspnea, and weakness Frequent \omitmg Xo cough 
Marked mght-sweats and chilly sensations Lost 27 pounds 
m past month Black-and-blue marks in dim, verj profuse, 
all o\cr body, at present xery few remaimng Bleedmg from 
gums Pams m extremities Marked constipation Fi\e daj-s 
ago two teeth were extracted Patient bleeding from gums 
smee 

Physical Examination — General condition Patient is acutety 
sick and appears markedly anemic 

Lars Perforation in left drum membrane, with discharge 
Mastoids Tip of left mastoid tender and shghtlj imeven 
Mouth Breath foul Marked necrosis of gums of lower 
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jaw on both sides Teeth m poor condition Tongue markedly 
coated 

Face There is a marked tender swelhng over right and left 
lower javs and in submaMllary region, and shght mduration 
Lungs Anteriorly and postenorlj’^ resonant No rSles 
Heart Not enlarged Bloivmg systohc murmur heard at 
apex and transmitted over precordium Action regular, sounds 
clear 

Abdomen Upper border of liver at fifth interspace in mid- 
cla^'lc^lar hne Abdomen flat Spleen and kidnej^s not felt 
Skin Shows blmsh-red hemorrhagic areas over right side of 
neck, anterior aspect of left upper arm and outer aspect of right 
lower thigh There is a browmsh pigmented area over left 
buttock There is a Imear scar over inner aspect of left thi gh 
L 3 miph-nodes Postenor cemcal and submaxiUary nodes on 
both sides as well as axiUary', mgumal, and femoral nodes pal- 
pable 

Spme and jomts Pam on movmg temporomandibular articu- 
lation Spine negative Sternal tenderness present 
January 23d Blood count 

Hemoglobin 
Red blood-cells 
White blood cells 
Polynucleats 
Lymphocytes 
Large mononuclears 
Transitionals 

Blood-pressure — 105/70 
Januarj' 25th Both optic nerv'es appear pale, but not 
atrophic, othermse fundi are normal No hemorrhages Right 
ear shows no change Left ear-drum has large perforation m 
vertical mendian at penpherj', through uhich are protrudmg 
several granulation masses — ^foul odor — evidently a long-stand- 
mg process 

The blood was remvestigated somewhat more thoroughly 
with Pappenheun’s blood stam and oxidase stain, with the 
follow mg results 


38 per cent 
2,680,000 
5,000 

19 per cent 
78 " 

2 “ 

1 •• 
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\b^1utc number 


Hemoglobin (Kuttner) 

35 per cent 


Red blood-cells 

1,720,000 


White blood cells 

5,800 


Polynuclear neutrophils 

17 0 per cent 

966 0 

Pol) nuclear basophils 

0 3 “ 

174 

Lyinphoc)’tcs 

28 7 “ 

1664 6 

M)elocytcs, neutrophils 

6 3 

365 4 

Transitionals 

1 0 

58 0 

M)cloblasts 

20 7 “ 

1200 6 

M)elogones 

26 0 ■■ 

1508 0 

Red blood-cells show 

good shape and fair color A large 


percentage of the myelogones show the presence of Auer bodies 
About 65 per cent of the leukocj'tes showed a positive 
oudase reaction 



Por cent. 

Graham oxidase 
reaction 

Per cent 

1 Pappcnhcim «tatn 
Oxidise reaction 

Pol) nuckars and 





m)eloc)acs 

30 

Many granules 
Few granules 

Fen granules 

24 

Man) granules 

M)eloblasts 

23 

22 

Few granules 

^I)cIogones 

10 

Few granules 


Fcm granules 


(Auer bodies) 

11 

(Auer bodies) 


1 

No granules 

6 

No granules 

L)'mphoc)tcs 

1 

30 

No granules 

31 

No granules 

i 

2 

Small blact gran- 





ulcs 

Transitionils 



05 

Few dull black 





granules 




05 

No granules 


Januarj 26tli No hemorrhagic areas seen in fundi 
Januarj’ 27th Roentgen examination of the lower jaw 
shows on the nght side the remammg roots of the second 
molar, and on Uic left side those of the last molar and prob- 
ably of the bicuspid with small abscesses at the bases of these 
roots 

Januarj’ 29tli Hemorrhagic spots noted o\er nght deltoid 
and left lower arm tlie result of h\ podermic mjection A few 
purpunc spots noted o\er left lower back, left wnst, and inner 
aspect of left thigh Small herpetiform area at nght angle of 
mouth. 


101. 4 — lOJ 
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January 29tli Blood count 


Hemoglobin (Kuttner) 35 per cent 

Red blood-cells 1,344,000 

White blood-cells 4,800 

Polynuclears 27 per cent 

Small 1> niphocj tes 34 “ 

Myelogones 2S “ 

Myeloblasts 9 “ 

Basophilic myelocytes 2 " 


Moderate poikilocytosis and anisocj'tosis Auer bodies still 
present in myelogones 

January 30th General condition growmg progressively 
i\orse No fresh hemorrhagic areas seen Right side of face 
markedly swollen Patient complains of intense pam in right 
jaw Spleen not felt 

February 1st Blood count 


Hemoglobin (Kuttner) 20 per cent 

Red blood cells 976,000 

White blood cells 5,400 

Pol} nucicars 20 per cent 

Lymphocytes 34 “ 

111} elogoncs (Auer bodies) 26 “ 

Myeloblasts 14 “ 

Basophilic myelocytes 5 “ 


February 1st Citrate transfusion given— 400 c c Con- 
dition good at end of transfusion 
Februarj' 2d Blood count 


Hemoglobin (Kuttner) 

Red blood-cells 

White blood cells 

Pol} nuclear ncutrophihs 

L\ mphocytes 

M} elogoncs (\ucr bodies) 

M}cIobhsts 

Transitionals 

M}cloc}tcs, bisophihc 

Normoblasts 


29 per cent 
1,336,000 
2,260 

25 per cent 
34 •• 

23 “ 

12 “ 

9 il 


1 •' 
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Februar}’ 3d Numerous new petechiffi on umer sides of both 
thighs General condition unchanged 

February* 6th Fresh hemorrhagic purpunc spots noted on 
inner sides of nght and left legs 

Februarj’ 7th Hemoglobm 24 per cent before transfusion 
February' 7th Citrate transfusion — 350 c c 
Februarj 9 th hlany crepitant and pleuritic rales heard o\ er 
right side Fresh spots noted over left breast and left upper 
arm 

Februarj' 10th Hemoglobm 20 per cent 
February' 10th a. m Lung signs unclianged Fresh pur- 
punc spots OAer left antenor chest 
Februarj 10th Patient died 
Other laboratory reports 
Blood Wassermann negative 
Blood-culture negatn e 

Unnaljsis negatne except for famt trace of albumm and 
occasional h} alme casts 

Temperature xaned daily from 99° to 105° F 
Comment on Case — ^The first two blood counts done by 
members of the house staff xvith ordmarj' stams showed a leuko- 
pema and IjTnphocj tosis of 7S to 87 per cent The use of better 
stams showed that the h*mphoc\tes were fewer than normal 
(absolute count 1600) and that mjelocjtes mjeloblasts and 
mjelogones were present and mcreased both relatixelj and 
absolutely In addition the mjelogones showed the presence 
of Auer bodies m about 10 per cent of the cells The case ran 
the tj-pical course of acute leukemia The hemorrhagic con- 
dition usually present in tlie ordinary types of acute leukemia, 
cspcaallj mjeloblastic leukemia, was also a feature of this case 
Iny estigation of similar acute cases of this type of leukemia has 
shown that tlie hemorrhagic tendency is due to a dimmubon 
m the number of blood-platelets Blood-platelet counts rangmg 
from SOO to 20 000 rareh higher hay c been the usual findmgs 
The tourniquet test that constriction of the arm is alwaj-s 
followed b\ a shower of petechial spots at the bend of the elbow 
withm fiyc minutes Blood-cultures performed on a senes of 
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these cases have always pro\ed negative, so that Sternberg’s 
idea of an infectious origm cannot be substantiated This type 
of leukemia appears to he due to a lesion of the hematopoietic 
organs mduced some unknown agent, producmg a tremendous 
grow th of premature myeloid cells not only m the bone-marrow 
but also in tlie liver, Ij'mph-nodes, spleen, and kidnej^s 

CASE n 

S T Chronic aleukemic myelosis (leukopenic myelemia) 
Bence-Jones albumosuria 

Housewife Age forty-nme years Admitted to service of 
Dr Libman July 19, 1920 Discharged July 29, 1920 

Chief Complamt — ^Pallor and weakness, dull pam m right 
lower chest for two months 
Family History — ^Negative 

Previous History — Remembers no childhood diseases No 
other previous illnesses Hysterectomy for uterme tumor eight 
years ago at this hospital No other operations Menstrual 
history normal Menopause at time of hysterectomy Mamed 
twenty-three years Husband livmg and well Five children, 
hvmg and well No miscamages Vancose vems of legs for 
past tu’enty years No gastro-intestmal symptoms No unnaiy 
symptoms except nocturia once or twice for eight to ten years 
No nervous system symptoms Had dull aclimg pam m back 
(nght lower chest), espeaally on Ijmg down, for eight montlis 
Present Illness — For past two months has been growing 
progressively paler, and durmg the past five to six weeks even 
somewhat yellow’ Also has become progressively w’eaker, 
makmg it difficult to stand for more tlian a few’ mmutes at a 
tune Has also had pam below’ nght breast, dull in character 
and radiatmg to nght around to side of chest, not to shoulder or 
to sternum No nausea or voimtmg Pam is practically ab- 
sent w’hen patient wears corset, but is constant otlierwise, 
especially when m Ij'mg position No fever No chills Occa- 
sional flushmg of face witli sweatmg No loss of weight 

Physical Eicanunation — General condition Rather obese 
woman of forty-mne, slightly pale, and somcw’hat apathetic 
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Mouth Lips somewhat pale Tongue somewhat smooth, 
clear, moist Tonsils crj-ptic 

Heart Borders wathm normal limits Sounds at apex of 
poor muscular quahty Low-pitched systohc blow m region of 
apex This is also heard from base to apex, along the left mar- 
gm of sternum Rate moderate, regular 

Lungs Clear and resonant Sixth nght nb m antenor ax- 
illarj hne exquisitelj' tender No nodules or irregulanties felt 
Abdomen ^larkedly pendulant 

Spleen Felt 11 cm below left costal margm, firm, smooth, 
not tender 

Liver Felt 10 cm below right costal margm Noflmdwave 
or shiftmg dulness No other viscera or masses felt 

Extremities Vancose x ems of both low er extremities Few 
ecchjTnotic spots on nght tlugh and leg No weakness or 
paralj sis Some pittmg edema of both low er extremities 
Spme Negativ e 
Lj-mph-nodes Negative 

Skm Browmsh pigmentation of face No eruptions 
July 20, 1920 Blood count 


Hemoglobin 56 per cent 

Red blood-cclls 3,330,000 

WTnte blood-cclls 3,900 

PoKnuclnr neutrophils 44 per cent 

Lj mphoci tes 51 " 

^Ionoc^ tes 3 " 

Eosinophils 2 “ 

Index 9 


July 20, 1920 Blood-pressure 130/65 
Julv Marked poikilocj tosis few stippled reds and occasional 
normoblasts 

Julj 23, 1920 Blood count 


Hemoglobin 
Red blood-cclls 
Wliilc blood cells 
Rlood plitcicts 


4 1 |>er rent 
1 010 000 
5 000 
S0,000 
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Differential (300 cells) Smear stained ^\lth Jenner-Giemsa 


Polynuclear neutrophils 

40 0 per cent 

Polynuclear eosinophils 

13 

11 

Mycloc} tes, neutrophilic 

46 

II 

Myelocytes, eosinophils 

03 

II 

Metamj elocytes 

16 

fl 

Myeloblasts 

36 

II 

Lymphocytes 

45 6 

II 

Monocytes 

26 

II 


Red blood-cells show anisocytosis ind poikilocytosis and pol> chroma* 
tophilia 

Mcgaloblasts, 2 per cent Normoblasts, 4 per cent. 


Diagnosis Leukopemc leukemia (myeloid type) or aleuke* 
mic myelosis 

July 20, 1920 Blood Wassermann negative 
July 20, 1920 Blood cliemistrj' 


Urea nitrogen 
Incoagulable nitrogen 
Uric acid 
Creatinin 
Cholcstenn 


21 0 mg per 100 cc. 


56 0 

II 

35 

II 

12 

II 

0 200 

' per cent 


July 22, 1920 Urme Bence-Jones bodies present Slightly 
turbid Acid reaction Albumm -f Few hyaline casts 
Temperature normal 

Comment on Case — ^Here we are dealmg witli a woman 
forty-nme years of age w'lth a nine months' history (to date 
January, 1921) of mcreasmg pallor, weakness, large liver and 
spleen, secondary anemia, leukopenia, and premature myeloid 
cells In addition, there is Bence-Jones albumose m the urme 
All the facts pomt to some lesion in tlie bone-marrow The 
blood e\ammation ruled out pernicious anemia, Banti’s disease, 
and splenic anemia The differential diagnosis rests between 
malignant neoplasm and leukemia A malignant neoplasm as- 
soaated with multiple bone metastases can produce a myelo- 
phtliisic or an osteosclerotic anemia, somewhat resembimg the 
above blood-picture The patient has not shown an)^ caclie\ia 
or e\'idencc of the presence of a pnmarj new' grow tli We must 
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consider this case to be due to a hyperplasia of the myeloid tis- 
sue m the bone-marrow, spleen, and hver, manifestmg itself by a 
shght mcrease of premature white blood-cells The case is still 
under obser^'ation and wiU be reported later if new facts are 
brought to hght 

CASE m 

B R Acute aleukemic myelosis followed by acute mjelo- 
gomc leukemia 

Age twenty-four j ears Admitted to semce of Dr. Bnll on 
June 24, 1916 Died on November 27, 1916 

Chief Complamt — Pam m abdomen, vomitmg, and weak- 
ness 

Family history, personal history, and past history nega- 
tiie 

Present Illness — ^Began five months ago with pam and 
swellmg m right foot, no redness This lasted five days, fol- 
lowed by pam m knee and shoulder At present has occasional 
recurrence of pam in jomts Three months ago began to have 
distress m epigastrium with feelmg of fulness and vomitmg 
Vomitmg has no relation to meals and occurs espeaally on 
exertion Vomit less now because less is eaten Later dei el- 
oped cpigastnc pam Obstmate constipation Weakness has 
gradually mcreased Has been m bed two weeks Six weeks 
ago had xery severe sore throat 

Physical Exammation (June 27, 1916) — General condition. 
Verj' pale Color is sallow Well nourished 

Mouth Tongue moist and shghtly coated Tonsils, es- 
pecialh left enlarged Surfaces arc irregular Pharynx nega- 
ti\ e Sc\ oral small petechia; on right half of palate Several ne- 
crotic teeth Upon gums both upper and low er are seen sex oral 
«:mall ulcers 

Skin Numerous small faded petcclua; upon the neck, right 
shoulder, and right upper extremity Scieral cccxhmotic spots 
on the right lower extremity 

Nodes \xillarx and ingumal nodes palp,able 
Chest Considerable sternal tenderness 
Lungs Negatix'c 
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Heart Not enlarged Action regular, slow Apex, soft sys- 
tolic murmur, not transmitted Systolic murmur heard over 
pulmonic area and transmitted upward Venous hum present 
m neck 

Abdomen Reflaxes present T 3 'mpanitic No masses No 
rigidity No tenderness No free fluid Shght epigastric ten- 
derness Cecum is spastic and tender 
Liver and spleen not palpable 

Extremities No edema Tenderness on percussion over Uie 
tibia; 

June 29, 1916 Vomitmg for a few daj's Few fine rAles 
heard m tlie nght mterscapular region Temperature 99® to 
101® F Fresh petecliia; present on skin 

July 3, 1916 Dulness and crepitant rAles present m right 
apex posteriorly Gums are somewhat less swollen Peteclua; 
present on right arm 

July 4, 1916 An acute abscess is present m region of lower 
right second molar tootli 

July 11, 1916 Anemia slow’ty progressmg Pallor of con- 
junctiva: IS marked Petechia; arc less distinct Lung signs 
undianged Spleen not felt Right kidney palpable and tender 
July 17, 1916 On tlic dorsiun of the right hand tlicre is a 
tender ccchjmotic spot Hemoglobin has dropped from 50 to 
30 per cent A direct transfusion (Unger method) of 500 c c 
w’as gl^ en 

July 19, 1916 The da> after the transfusion tlic tempera- 
ture rose to 106® F, followed by a dull Lungs and tliroat 
clear Temperature today is 105® F No petediia 

August 2, 1916 Irregular fever (99° to 102® F ) continues 
Blcedmg from swollen gums A few fresh petediia; have ap- 
peared on palate, neck, and arms Systolic murmur over the 
whole precordium, loudest at pulmonic area 

August 8, 1916 Alveolar abscess of right upper jaw Second 
and tlurd right upper molars extracted 

August 13, 1916 Anemia increasing Hemoglobin 18 per 
cent IVhite cells unchanged (vaiy'ing from 3600 to 5400) 
Relatne Ij-mphoc} tosis alwajs present Few premature mje- 
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loid cells (m>elogones, mjeloblasts, and myelocytes) are also 
present Condition of teeth and gums is somewhat improved 
Cough for past week Lung signs unchanged Fresh petechial 
on skin 

August 17, 1916 Direct transfusion (Unger method) — 750 
c-r, 

August 19, 1916 Temperature still ele\ated (101° to 104° F ). 
Fresh petechia: on neck Patient looks better smce the trans- 
fusion Hemoglobm mcreased to 35 per cent 

August 31, 1916 Temperature has dropped stcadil} It is 
now usuall}' below 101° F Coughs less Petechia; still pres- 
ent 

September 1, 1916 Hemoglobm 27 per cent 
September 2 1916 Direct transfusion — 750 c c 
September 4 1916 Hemoglobm 46 per cent 
September 12 1916 Few abscesses mased m nght buttock 
and m coccjgeal region 

September 18, 1916 Followmg the dramage of the abscesses 
the temperature became normal iMouth infection well under 
control Hemoglobm and red blood-cells agam falhng 

October 7, 1916 Temperature has been normal Today, for 
the first time, a petechia appeared m the right conjunctiva 
1 here arc a few petechia: about the neck and shoulders Lungs 
are clear Cardiac condition unchanged 

October 15 1916 Todaj , for the first time, an mcrease of the 
white blood-cells to 15,000 and ako an increase of premature 
mjcloid cells was found 

October 20, 1916 Temperature agam rose to 101° F Hemo- 
globm now* 14 per cent Gums arc spong} and swollen Head- 
aclic for i.e\ eral daj s 

October 22, 1916 Direct transfusion (Unger mctliod) — 
600 c c Hemoglobin 28 per cent after the transfusion 

October 24 1916 Transfusion was followed bj rise of tem- 
perature to 105° r and dull Man\ petechia: ha\e appeared 
about neck and arms The white blood-cell count and the pre- 
mature macloid cells gradualh mcrcasmg (Sec blood counts 
andrlg^ is2 1S3) 
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Fig 183 

Figs 182, 183 — Fig 182, Blood smear of Case III in the aleukemic stige 
A, Polynuclear neutrophil, B, lymphocyte, D, myeloblast Fig 181, Blood 
smear of Case III in the leukemic stage B, Lymphocyte, C, myclogoncs, Z7, 
m>eIoblasts, E, myeloblast undergoing amitotic division, P, small mass of 
cytoplasm with azure granules 



SOME ATYPICAL CASES OF LEUKEMIA 


1627 


October 30, 1916 Herpes of bps present The submaxillar}' 
glands ha\e greatly mcreased m size Tonsils are large and 
clean Gums are si\ oUen, but not infected 

No\ ember 2 1916 Painless, subcutaneous nodules, size of a 
bean, present over nght mtemal malleolus and over nght but- 
tock 

November 6, 1916 For six da}s temperature has been ele- 
vated The gums are greatly snollen The nght side of the 
mouth IS gangrenous The submaxiUary nodes are greatly en- 
larged and tender The axiUarj' and mguinal nodes are m- 
creasmg m size Fresh petechia: ha\ e appeared 

November 11, 1916 Fever contmues Gangrene of mouth 
IS slowly mcreasmg Spleen is not palpable Subcutaneous 
nodules m skm present 

No% ember 19, 1916 Patient has grown considerably worse 
today The color is more ashen (hemoglobm 9 per cent) 
Respirations are rapid Patient fears immment death 

No^ ember 19, 1916 Direct transfusion (Unger method) — 
600 cc 

No^ ember 19, 1916 Blood exammation before transfusion 


Hemoglobin 

9 per cent 

Red blood-cells 

1,000,000 

White blood-cells 

151,000 

Nox ember 21, 1916 

Hemoglobin 

23 per cent 

Red blood-cells 

1,064,000 

White blood-cells 

74,800 


No\ ember 22, 1916 Patent is drowsj Gangrene of mouth 
extending 

No\ ember 27, 1916 Patent became progressnely weaker 
and died quite <5uddcnh 
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LABORATORY REPORTS 

Blood E'camisations 



June 24th 

August 4th 

August 10th 

October 7tli 

HcinoRlobln 

SO per cent 

30 per cent. 

22 per cent. 

19 per cent 

Red blood-cclls 

1 520 000 


1.840 000 

1 552 000 

White blood cells 

3.900 i 


4 000 

6.600 

Polyniidcvr ncut 

17 percent 

27 per cent 

9 per cent 

32 per cent 

M>c1ocytcs, ncut 

1 


6 * 

4 

Myeloblasts 


15 percent 

10 *• 

4 

Myclogoncs 


7 

4 

2 * 

Lymphoev tes 

83 

51 

69 

58 

Monoci tes 



2 


Normoblasts 

None 

4 

2 


Megaloblasts 

None 

5 

1 

2 






(After 


(After 


October 

October I 

tnnsfusion) 

November 

tnnsfuslon) 


ISUi 

20 th 

October 

11 th 

November 




27th 


21st 

Hemoglobin 

16 per cent 

14 per cent 

24 per cent 

14 per cent 

23 per cent 

Red blood-cclls 

1 104 000 

1 050 000 


1 300 000 

1 664 000 

White blood*cclls 

15 000 

49 200 


46 800 

74 800 

Pohnuclcnr ncut 

12 0 per cent 

17 5 per cent 


7 5 per cent 

4 0 per cent 

Polynuclear eo^ln 

70 ■ 



0 5 •* 

Mycloo tes, ncut 

70 

1 7 

so " 

17 5 • 

Myelocytes cosin 

0 5 " 




2 5 ” 

Myelocytes, b-iso 
Myclobnsts 

65 

14 5 

53 

65 

05 ' 

IBS •• 

Myelogoncs 

45 5 • 

53 0 

80 3 

64 5 ■ 

37 0 • 

Lymphoo tes 

28 5 • 

80 

57 

16 5 • 

17 5 ' 

Monocles 

Normoblists 

None 

None 

None 

None 

05 

Mcgalobhsts 

None 

None 

1 

1 

1 0 


The red blood-cells showed moderate anisocytosis, poikilocy- 
tosis, and polychromatophiha No macrocytosis Microcytes 
alwa 3 's present 

Blood chemistry Negative 
Blood Wassermann Negative 
Blood-cultures (2) Negative 

Coagulation tune, July 7, 1916 Six and a half mmutes 


Bleedmg time, four and a half mmutes 
Urme Negative No urobihn present 
Test-meals 

June 28t!i July 2d 

Mucus Moderate Moderate 

Free hydrochlonc acid 7 2 

Total acidity 34 42 

Blood None Traumatic 

Lactic acid Negative Negative 


















SOME ATYPICAL CASES OF LEUKEMIA 1629 

Stock Negative for blood, o\a, and parasites (many ex- 
ammations) 

Comment on Case — On admission the patient presented 
anemia, fever, cardiac murmur, petechiaj, and marked sternal 
tenderness The two diagnoses were permdous anemia and 
infecti\ e endocarditis Two blood-cultures were negati\ e The 
color, pallor inth pigmentation and the blood counts spoke 
against permcious anemia In his discussion of the case Dr 
Bnll suggested the diagnosis of leukemia 

From the onset there was a l\-mphocj'’tosis Few premature 
mjeloid ceUs (mjelogones, mjeloblasts, and myelocytes) were 
constantly foimd Some time later the total white blood-cell 
count rose to a high figure (over 100,000) There was ako an 
enormous mcrease of the premature myeloid celk, espeaally 
mjelogones (Fig 183) The h\er and spleen were ne\er en- 
larged The enlargement of the submaxillaij* nodes was second- 
atj to the mouth mfection 

In this case there was a transition from the aleukemic (or 
leukopcmc) to the leukemic tj’pe (Figs 182, 183) 

CASE IV 

J R Chrome IjTnphatic leukemia (Sternberg’s leuko- 
sarcomatosis) Pnmarj’ caremoma of lung 

Age sixtj*-one jears Admitted to seivnce of Dr N E 
Bnll on Februarj 24 1920 Died on ^larch 19, 1920 

Chief Complamt — Enlargement of glands m armpits and 
neck — four months Cough and expectoration of blood — two 
montlis T 

Family History — Negati\ e 
Past ffistory — ^Ncgatix e 

Present Illness — ^Bcgan about four months ago, when patient 
noticed small lumps m both axillae, which he thought were en- 
larged glands These he discoxcred accidentlj Has had no 
pim m these lumps About one month later he noticed sunilar 
lumps in the neck and ako m the grom None of these are 
painful or tender About two months ago patient began to 
cough at night This cough, accordmg to descnption of paUent, 
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IS paroxysmal m character He bnngs up considerable sputum, 
which IS streaked with blood Has also had well-marked hem- 
optysis dunng this penod Has had occasional pam m the chest, 
sharp m character, and confined mainly to the left side Dur- 
mg the past two months patient thinks that he has had no 
fever, but has had frequent mght-sweats About one month 
ago noticed swelhng of both legs This had intermittently 
mcreased and decreased at tunes Has lost some weight. 



Fig 184 — Blood smear of Case IV A, Polynuclear neutrophil, B, lympho- 
cyte, C, amitotic lymphoblasts, one containing two nuclei, D, Gumprccht 
"Schattenzelle " 


doesn’t know how much Feels weak No gastric disturb- 
ances Appetite fair Bowels fair No unnary disturbances 
No epistaxis No spots on skm No melena No sore throat 
Physical Exammation — General condition Well developed 
man, lymg m bed, looks subacutely ill 

Mouth Teeth m poor condition Tongue shghtly coated 
and moist Tonsils not enlarged Pharynx shghtly congested 
No bleedmg gums 

Neck Large lymph-nodes on both sides of neck and m 
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suprada\TCular areas Some of the nodes are the size of al- 
monds, others are smaller, not painful or tender 

Lungs Clear and resonant throughout except for numerous 
sonorous rales scattered o\er both lungs 

Heart Not enlarged Soimds regular, of good quahty. No 
murmurs, thrills, or accentuations 

Abdomen Shghtlj distended, tjunpamtic throughout Nu- 
merous small masses felt o^ er entire abdomen A round mass, 
the size of a large orange, felt to the left of umbihcus A smaller 
mass felt to right of umbihcus These masses are not painful or 
tender A hard mass felt under left costal margm, not tender 
or painful (spleen^), felt on deep pressure and with patient 
lymg on nght side 

Li\er Upper border, fifth space Edge felt indefimtely 
three fingers below costal margm, firm edge Small nodules 
felt under h\ er 

Kidnej's not palpable. 

Lj-mph-nodes Many nodes of vanous sizes, from a pea to 
an almond, on both sides of neck and m supradaxicular areas 
Many large axUlarj* and mgumal nodes Not tender or painful 
Skm Small fibroma behmd left knee Numerous small 
telangiectases 

Februarj 25, 1920 Blood-pressure 125/74 (both arms) 
Februarj 25, 1920 Blood count 

Hemoglobin 5S per cent 

Red blood-cclls 3,200,000 

MTiite blood-cclls 49,800 

Polj nuclear neutrophils 3 per cent 
L^^nphoc\tcs 97 “ 

rebruarj 25, 1920 Sputum for tuberculosis negative 
rebruan* 26, 1920 Blood count 

Hemoglobin 60 per cent 

Red blood-celh ' 200,000 

Wnte blood-cclls 100,000 

Blood platelets 60,000 

PolvTiLclear neutrophils 2 per cent 

Ljraphoirvtcs o; 5 

Ljmphobla’^ts 2 S “ 


(Small cells pudommating) 
(S'emberg’s Icutosarcoma cells) 


Microcvtcs and macrocvtcs 
No normoblasts, no megaloblas’s 
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Slight anisocytosis No nucleated red blood-cells A few 
cells containing two nuclei were seen (Fig 184) 

March 9, 1920 Signs of resolving pneumonia over right upper 
lobe Over right lower lobe postenorly there is soft bron^ial 
breathmg, almost amphonc m quahty, with few fine crepitant 
r&les 

March 9, 1920 Blood count 

Hemoglobin 
Red blood-cells 
White blood cells 
Polynuclear neutrophils 
Polynuclear basophils 
Lymphoci’tcs 
Myelocytes 

Man 3 '' degenerated white blood-cells 
of reds No nucleated reds seen 

March 18, 1920 Purpuric spots for past few days 
March 20, 1920 Patient suddenly' developed pulmonary 
edema and died 

Unnalysis Negative for albumm, sugar, and casts 
February 26, 1920 ^-Ray e\ammation of the chest shows a 
marked enlargement of the lymph-nodes at the roots of the 
lungs, espeaally on the right side, where they form dense masses 
There is, in addition, in the nght upper lobe, m its axillary por- 
tion, a very dense pneumonic type of mfiltration The right 
loiver lobe is verj’- much mottled, probably due to congestion 
(Fig 185) 

Comment on Case — ^The patient was admitted to the hos- 
pital with a four months’ history of progressive enlargement of 
the lymph-nodes, pam m chest, hemoptysis, and edema of the 
legs The blood exammation m this case show'ed the presence 
of a Ijmiphatic leukemia of small cell tjqie, 2’ per cent of the 
lymphocytes presented mdentations of the nuclei, mdicatmg 
cells undergomg amitotic division, and occasionally cells con- 
Lninin g two nuclei were seen (Fig 184) From the presence of 
these cells it w'as suggested that this was a case of lympho- 
sarcomatosis desenbed by Sternberg 


35 per cent 
2,000,000 
56,000 
8 per cent 
1 “ 

90 " 

1 " 

Marked central pallor 
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The cough, bloodj' expectoration, pain in the chest, and 
lung signs were interpreted as a pneumonia dunng life, but the 
autopsy showed that, m addition to a pneumoma and IjTnphoid 
infiltration of the nght upper lobe, a carcmoma was present 
Through the kmdncss of Dr Baehr I had the opportumty of 
studying smears and sections of the vanous organs obtamed at 
the autopsy The lungs were bound down by adhesions In 



I'lf: ISS — Cisc IV Cnhrgcmcnt of I>mph>nodcs it the roots of the lungs 
Dcn<^ infiltration of nght upper lobe 


the middle of Uic upper lobe of the right lung there w as an area 
5 cm m diameter, which was solid dark red m appearance, and 
friable Small whitish nodules were =cattercd throughout tlie 
re«t of the lobe The middle and low er nght lobes appeared to 
be in the stage of graj hepatization The left lung w as edema- 
tous Ihc mediastinum contained a large mass of hmph- 
nodcs The indnadual nodes were enlarged to about the size of 
I small egg On cut «cction the\ were pcarh gray in color 

10 L. 4—103 
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The mesenterj' was the seat of a diffuse adenopathy A 
great number of large discrete nodes were present m the region 
of the spleen, hver, and stomach 

The spleen and hver were not enlarged and did not show 
any gross l 3 Tnphoid infiltration 

The microscopic exammation of the various organs showed 
leukemic infiltration, espeaally in lungs, liver, kidneys, and 



Fig 186 — Case IV Carcinoma of lung Lcukcmic infiltration (Icukosar- 

comatosis) 

bone-marrow. The section of the hemorrhagic area of right 
limg was a mass of carcmomatous cells surrounded by fibrous 
tissue (Fig 186) The center of the tumor was occupied by a 
large hemorrhage The jest of the right lobe showed an mter- 
stitial phenomena, areas of mfiltration with small round cells 
(leukemic), and various areas of tumor tissue, consisting of 
large polyhedral cells with numerous mitoses and an alveolar 
arrangement The picture was that of a mcdullar> carcinoma 
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Metastases -were present in the bronchial and tracheobronchial 
hinph-nodes 

The structure of the mediastinal and mesentenc h-mph-nodes 
Tvas entirely obscured, bemg replaced by small h'mphoc>*tes 
•a hose nudei showed no mitotic figures The capsule of the 
l3*mph-node3 wras infiltrated with IjTnphocj tes 

CASE V 

M D B Acute monocj-tic leukemia 

Age five jears Admitted to the service of Dr Koplik on 
Januarj* 28, 1917 complainmg chieflj of sw elhngs on both sides 
of neck 

Familj* and past histoiy irrele\ ant 

Present Illness — ^Began five weeks before admission \vith 
swelhng on left side of neck that graduallj mcreased, with the 
later de\elopment of similar swelhng on right side of neck 
Fe\er began daj* before admission No \omitmg No con- 
Mibions Cough for past two days Marked constipation 
No unnarj’ disturbances or ^•lsual changes 

Physical Esammation — Patient well nourished, appears 
bnght. 

Ej es Negaln e — no petechia:. 

Mouth Tonsils moderateh enlarged Teeth fair no gum 
changes 

Heart and lungs Negatl^ e 

.\bdomcn Li\er felt two and a half fingers below the free 
border of nbs m mldcla^^cula^ hne 

Spleen Lower pole felt two fingers below costal margin m 
antenor axillarj Ime 

Skm A few ecch^otic areas on both legs 

Node;. Numerous discrete nodes \ aiymg from size of pea to 
bean c\tcndmg through anterior cenacal posterior ceiaacal, 
and subma\illara groups 01 left side, right side, a few enlarged 
anterior ccnacal posterior ccr\ncal and anterior moMlIan 
nodes Hard discrete avillara, and mguinal glands on both 
sides somewhat enlarged 

Two da>5 after admission petechial spot? de\ eloped all o\cr 
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the skin, espeaally m the region around the umbilicus The 
patient was removed from the hospital to a private samtarium 
where he developed worse hemorrhages, delirium, and died 
Unfortunately, no autopsy was obtamed m this case 
Fever 100 2° to 103 4 ° F 
Pulse 120-136 
Respiration 32-40 
Blood exammation 


Hemoglobin (Kuttner) 

Red blood-cells 

White blood cells 


68 per cent 
4,030,000 

245,000 

Differential (1000 cells counted) 


Per cent 

Absolulc number 

Myeloid 

Polynuclear neutrophils 

29 

7,105 

Polynuclear eosinophils 

02 

490 

Polynuclear basophils 

01 

245 

Myelocytes, neutrophilic 

03 

735 

Myeloblasts 

01 

245 

Myelogones 

01 

245 

Lymphoid 

Lymphocytes 

81 

19,845 

Monocytes 

Large mononuclears 

67 0 

165,150 

Transitionals 

20 4 

49,890 

Nucleated reds 

Normoblasts 

06 

1,470 

Megaloblasts (1 mitotic) 

02 

490 


Pappenheim’s oxidase reaction (500 cells counted) 

PoI>nucIears, in>cIocytcs, and tn\eIobIists Positi\c, 4 per cent 

Li mphoc} tes and monocytes Negatii e, 96 per cent 

The blood appeared mterestmg because of the extreme num- 
ber of large mononuclears and transitionals present (Fig 187) 
The oxidase reaction nas negative on repeated exammations, m 
spite of prolonged staining with alpha-napthol and dimethjl- 
paraphenylendiamm »^^tthe*Jeniier-Giemsa stain no definite 
blue nucleoli or x acuoles n’ere present, but in a few cells thicken- 
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ing of chromatin produced the appearance of small nudeoh 
The granules m the cjtoplasm in ere fine, reddish, and discrete 



Jig 1S7 — Blood smeir of Case V, showing 1 poUnuclcir neutrophil, a 
Ivmphocjtc, and a group of monocjtcs 


No perinuclear pale zone Mas present as is the case m mjelo- 
blasts and Ij-mphoblasts 
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